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INTRODMCrriON 

In recent years there has been a tendcnc> to \nteiprct handi¬ 
cap due to hearing loss piimarily m terms of hearing loss for 
speech As a lesult there have been many attempts to find 
a suitable way of measuring such hcailng loss Some in¬ 
vestigators have attempted to measure this loss directly 
determining such factors as the threshold of mtelllgibiUty 
for particular samples of speecli and the ability to discnmin 
ate between speech sounds heard at levels u ell above thresh¬ 
old, Other investigators have tried to find a way to tmnslate 
hearing loss for pure tones into hearing loss for speedi This 
latter method is of particular mteiest to industry, since in¬ 
dustrial hearing testa are made with pure tone audiometers 

It IS the purpose of this paper to present a metliod using 
pure tone thresholds to pi edict heaxang loss for a certain kind 
of speech The piediction of heaimg loss for a paiticulai 
sample of speech is one step toward an undei-standinff of the 
pure to ne-speech relation It is not our intention to present 

Now at UnlTCMlty of iUnnfsoUu 
tRc»oarch Center SulKommutro un Nol«o Jn Imlusiry 
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a. means foi piedicting heaiing loss foi speech in general 
The following discussion of equations foi piedicting heaiing 
loss foi a paiticulai sample of speech must be viewed as a 
piogiess lepoii; on the oveiall pioblem of determining the 
1 elation between puietone tests and speech tests 

Many attempts have been made in lecent leseaich to find a 
measuie of heaiing ability foi speech ’ = ^ ^ = These studies have 
established, among othei things, the existence of a measurable 
thieshold of intelligibility foi diffeient gioups of woids We 
aie concerned in this discussion with the paiticulai gioup 
known as spondee woids They aie bi-syllabic woids spoken 
with the same stiess on each syllable baseball, duckpond, 
lailioad, icebeig, hedgehog, etc A note of caution should be 
injected heie it is extiemely important to keep in mind that 
spondee woids lepiesent only a small pait of the laige area 
of speech foi communication Spondee woid lists weie selected 
foi a specific and limited puipose—to provide woids that aie 
homogeneous with lespect to intelligibility so that a consistent 
measuie of thieshold of intelligibility can be made 

Othei woid lists have been designed to test othei i espouses 
A measuie of the thieshold of intelligibility of spondee speech 
IS not a measuie of ability to communicate by speech Fust of 
all, communication by speech is earned on, not at thieshold 
levels, but well above, fuithei, the speech sounds contained in 
the spondee woid lists aie not fully lepiesentative of the 
speech sounds a man must “undei stand" to communicate 
verbally In studying the lelation between puie tone thiesh- 
olds and spondee speech reception thresholds we have con¬ 
fined ouiselves to only a part of the pioblem Wlien a fully 
lepiesentative speech sample has been developed, a measure 
of hearing loss for this sample may approximate a measure 
of loss of ability to communicate by speech Until such 
time, however, we can leain much about the relations of 
hearing loss foi puie tones to heaniig loss foi speech by 
studjnng hearing for spondee speech 

MaiSURING SPONDEE SPEECH RECEPTION THRESHOLDS 

Tlie thieshold of intelligibility of spondee woids is deter¬ 
mined easily Lists of the Moids have been recorded at 
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Central Institute for tlie Deaf Auditory Test No W'-l is a 
constant \e\e\ recording of 36 spondee words The Icscl at 
which these words are presented to asubiect can bo controlled 
b> an attenuator In AudUor> Teat No \V-li Uk same 36 words 
arc recorded not at couataut Ion cl, but in successive steps of 
decreasing volume Cach step conhuns sw words lu either of 
these tests, as the subject hatens to the recording, he repeats 
ab the words tliat ai^c \nte\\igvb\v Vo him until the pomt is fm- 
alij reached at which none of the words m a step are intellh 
gible The level at which he correct^ identified half the words 
IS taken as his Uu'cshold of mteUlgibilitj for spondee words or, 
more commonly, his sjwndcc «jkcc/t reception threahcld Zero 
on this threshold scale is chosen to be the sanw. as U\e averago 
speech reception thieshold determined fo\ a gioup of normal 
hearing persons As m pure tone audiometry, thresholds are 
reported m decibels above or below the normal hearing 
threshold CaUhvnted speech audiometers with provision 
for checking and setting the rcro are avai/able, when Uie> 
are not used, the xero speech reception threshold must be 
determined by Vesting a group of normal listeners 

If a person has an elevated speech lecepbon threshold ho Is 
said to have a heannp (oij« for speech Hearing loss for speech, 
as the tern la used m Uie literature of speech and hearing, re¬ 
fers only to the speech i*eception threshold If the apeedi re 
cepUoti threshold is the same as the normal average speed) 
reception, threshold, the hearing loss foi apeedi is zero If the 
speech reception threshold is elevated 10 db, the hearing loss 
for speech is 10 db Because of misinteipretations that might 
occur, readers aie asked to keep in mind the limited and 
specific meaning of the term ''heaving loaa for apeech” 

PWEDIGTING 8F0NDEE SPEECH RECEPTION THRESHOLDS PROM 
PURE TONE THRESHOLDS 

Numerous methods have been pwposed for piedictimr 
speech reception thresholds from pure tone threslmias Some 
mvesusmtors suggest as a pied.cted speech thttshold an avm- 
age of pure tone thresholds measured at frequencies ^n^d 
ered Impoi^nt to speech reception (the Three Averam method 
averages thresholds for 600 , 1000 . 1600 cps or 600 ITO^S 
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cps, the Two Best aveiages the two lowest of thiee, the Two 
Woist aveiages the two lughest of tliiee, etc) Othei in- 
vestigatois have pioposed piedictmg equations that combine, 
not aveiages, but instead, iLneqnally weighted values of pure 
tone tluesholds In the discussion that follows we piesent one 
such equation, show how it may be used to piedict speech le- 
ception thresholds, and discuss briefly the mannei in which it 
was del ived 


THE PRESENT STUDY 

The purpose of the piesent study was to develop an equation 
to predict spondee speech reception thresholds from a com¬ 
bination of measured puie tone thiesholds The equation is 
based on measuiements of hearing of the 20 to 29-year-old 
males (n=»319, right eai only) participating in the 1954 Wis¬ 
consin State Fail Heaiing Survey'* The measuiements are 
pure tone audiograms made with a standard audiometer, and 
spondee speech reception thiesholds made wth a calibrated 
speech audiometer using Central Institute foi the Deaf le- 
coidings of Auditory Test No W-1 

The different weights for the pure tone tluesholds appear¬ 
ing in the equation are determined from, 1 the correlations of 
measured pure tone thiesholds and measured speech reception 
thiesholds, and 2 the intercoirelations of tire measured puie 
tone thiesholds Hearing losses measured at all seven frequen¬ 
cies, 500, 1000, 1500, 2000, 3000, 4000, and 6000 cps are con¬ 
sidered in deriving the weights 

Hearing losses at these seven frequencies are not equally 
important to the reception of speech, however, so the deriva¬ 
tion of the weights foi the piedicting equation includes a pro¬ 
cess that essentially sorts out the frequencies that do have i 
statistically significant effect on speech reception Thresholds 
measured at onh these significant frequencies aie used m the 
final equation Weights foi these thresholds are knorni as re¬ 
gression weights, the final equation is called a multiple re- 
gie*sion equation 

Our best multiple iegression equation predicts spondee 

• w ^ I n b*.(auuD th^ \ showeil more hearing Iona iml a 

r of hearing loss than did iho females 
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jpeecli mcption thresholds from three puie lone thresholds 
The equation ati^tes that Uie predicted spondee speech rcceo 
tiou threshold in decibels is equal to the constant 0 02 plus 0^22 
times the threshold at 500 cps, plus 0 36 times the thieahoW at 
1000 cps, plus 0 21 times the threshold at 1500 cps This com¬ 
bination of weightings gives the best linear prcnllctlon of 
heating loss for speech m the group of 20 to 29 jearn^ld males 
tested with the W-1 i-ecords The equation is 


\ := 0 92 + 0 i2\ 0^o\ + O^IV ^ 

» WO lOM IGOO 


where X' la the predicted speech reception threshold^ and X,^ 
etc,, aie the measured pure tone tliresUolds The standard error 
of estimate of the predicted W-1 spondee speech reception 
thresholds for the 2G to 20-ycar<fld males is oOdb This means 
that when measured values of the pure tone thresholds are sub¬ 
stituted in the regression equation, one can expect that for 
two-thirds of tlie predictions tlie predicted spondee thrcsiiold 
will be within 5 0 db of the measured spondee thresho}d Tlie 
vemauung one-third of the predictions will differ from the 
measured value by more than 6 0 db Tlie correlation of the 
predicted values, X^, and the measured values of the apeccli 
recepbon thieshold is called the multiple correlation co¬ 
efficient For this group of predictions for the 20 to 20-year- 
old males it is 0 91 


This is not the only multiple regression equation that can 
be developed for predicting spondee speech reception thresh¬ 
olds Other iegression equations with other combinations of 
pui-e tone thresholds have been computed from the same 
basic data* None of them, however, gives, for this group of 
men, pi^edictfons with as low an error and as high a correlation 
as does the above equation. An equation based on the 1000 cps 
threshold alone for example, is 


X = 6 6 + 0 73\ 


1000 


The coilelabon between the values of the W-1 sneech re 
Ua9 In e standard erroj of estimate is 6 4 db 
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The equation based on the 500 and 1000 cps thresholds is 


X’ = 7 13 + 0 23X 
s 500 


+ 0 64X 


1000 


The coil elation between the piedictions made by this equation 
and the actual measuied values is 0 90 The standaid eiior of 
estimate is 5 2 db If the thieshold at 2000 cps is included, 
the equation becomes 


X' = 6 92 + 0 22X + 0 47X + 0 09X 

S 600 1000 2000 


The multiple coiielation coefficient and the standaid eiroi 
of estimate aie not changed by the inclusion of the 2000 cps 
thieshold 


It should be emphasized that the weights computed foi le- 
giession equations such as these, aie influenced by the choice 
of puie tone thiesholds measuied The coiielations and mter- 
coiielations would yield diffeient iveights if, foi example, 
thiesholds weie measuied at 1250 cps instead of 1500 cps, oi 
if thiesholds weie not measuied at 1500 cps at all 

The multiple legiession equation based on the thiesholds at 
500, 1000, and 1500 cps gives tlie highest multiple coiielation 
and the lowest standaid eiior of estimate of all the equations 
discussed The addition of a tei-m including the thieshold at 
2000 cps does not change eithei the multiple coiielation co¬ 
efficient, 0 91, 01 tlie standaid eiioi of estimate, 5 0 db The 
piedictive impoitance of thiesholds measuied at 1500 cps and 
below is consistent with oui knowledge that most of the 
acoustic eneigy contained in spondee woids is concentiated in 
the legion of loMei fiequencies Diffeient weights would be 
expected if one were piedicting thiesholds foi samples of 
speech containing moie eneigy m the high fiequencies 


COMPARISON OP MULTIPLE REGRESSION EQUATION AND THREE 
AVERAGE PREDICTIONS FOR OTHER AGE GROUPS 

The multiple legiession equation, deiived fiom the thieshold 
data of 20 to 29->eai-old males, i\as tested on other age groups 
to deteimine both how ^\ell it \\ould pi edict healing loss for 
speech, and how its piedictions uompaied with those of the 
Thiee A%eiage method Two othei age gioups were selected 
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for this teat a random sample (ii—lO) of the men iO to dO 
jears of age, and a random sample (n=^10) of the men 60 to 
69 years of age All had participated m the 195^1 Wisconsin 
State Fair Hearing Sur\e> Speech reception thresholds were 
predicted both b> tJic multiple regression equation and by the 
more commonly used method of a\craging tlirce pure tone 
thresholds The Three Average method was applied to tluesh- 
olds measured at 500, 1000, and 1600 cps, and at 500, 1000, 
and 2000 cps 

As a check the mean of the Three Average predictions for 
the 20 to 29-jcar olds was compared with the mean of the 
measured speech reception thiesholds A discrepancj of sev¬ 
eral db was found the predicted thresholds were consistently 
lower than the measured Uncsholds The reason for this dls 
crepancj is not clear It may be due in part to the fact that 
the speech reception thresholds were measured, not above a 
normal hearing zero threshold determined at the Survey, but 
rather above zero on a calibrated speech audiometer This zero 
was deteianincd with trained listeners, and it mn> be below 
the zero that would be found with untiaincd ears Whatevci 
the reason, the mean of the Three Averages is considerably 
lower than the mean of the speech reception thresholds meas 
used at the 1951 Wisconsin State Fair, and all the Three 
Averages considered in this papei liave been adjusted by an 
additive constant to compensate for the difference The con¬ 
stant, determined from the data of the 20 to 29-ycar-old group, 
is equal m magnitude to the difference between the mean of the 
measuied speech reception thresholds and the mean of the 
Three Averages In other words a Three Average is used to 
predict the speech reception threshold m this way 

^ ~ Confttunt "4" ^ *4" I la AdliixtAii tk 4 

8 500 1000 1500^ Three A\c, 

3 ■ 


where Ckinatant = ilBAN 

— MEAN nieaiured »pwch (hrchold 

TUfm A%erage* (20 to 29 yeor-old group) 


,vOTg„ rf lb. too, 1000, .,0 ftoo'wllSjJj 
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piedict appioximately the same speech leception thiesholds 
The aveiage enois aie 4 7 db and 4 8 db lespectively The 
adjusted mean of the tluee thiesholds 500,1000, and 2000 cps 
piedicts speech leception thresholds \vith an aveiage eiioi of 
5 1 db Although this last aveiage does not give as good pie- 
dictions as do the othei two methods, the diffeiences are not 
laige The eiiois of the diffeient piedictions aie given in 
Table I Both the aveiage eiioi and the standaid eiioi of esti¬ 
mate aie given 


TABLE I 

Errors in Predicting W1 Speech Reception Thresholds from Pure*Tone 
Thresholds for a Randoml> Selected Sample of ^len 30 to 39 \ ears of Age 
in the 1954 AVlsconsin Stale Fair Hearing Surve> 

(Right Eai Only n = 40) 


Method of estimating Speech Reception Tlireshold 




Ttcbrcsalon 

Eauallon 

Adjufltod* Mean of 

600 lOOO and 1500 cp3 
Thresholds 

Adjusted^ Mean of 
500 1000 and 2000 cps 
Thresholds 

Av 

Error 


48 

51 

Std Error 
of Estimate 

G3 

66 

77 


*M\,un8 were adjusted b> an amount cnual to the difference (for the 
«U to 29->ettr old malea) bet^^con the mean of the measured W-1 sponUec 
specch reception thresholds and the mean of the Indicated Tiirec Weralje'* 


Similar piedictions of speech leception thiesholds from puie 
tone thiesholds weie made foi 40 men whose lecoids weie 
picked at landom fiom the gioup of 60 to 69-yeai-old males 
Here again, the lesults obtained with the thiee methods are 
not very diffeient In this paiticulai sample of oldei men, 
the adjusted mean of the 500, 1000, and 1500 cps tluesh- 
olds gave the best piedictions of the speech leception 
thieshold The eiiois of the piediction foi this group aie 
given in Table II 

When the legxession equation iias developed, it was 
hoped that it could be used foi all age groups It is appai- 
ent, howevei, that if we aie to make the best possible pre¬ 
dictions of healing loss foi speech from puie tone thresh- 
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olds, a different regresajon equation will have to bo pre- 
pared for each ago group 

INDUSTRIAL AUDIOMETRY AND REGRESSION EQUATIONS 

The purpose of industrial hearing tests is t)irecIo)d ) Vo 
record Vhe ataVus of the Morker'a hearing at the time of 
initial employment or reassignmenV itlnn the company , 
S to ^oUo^v the progress of any change In the ivorker'a 
heonug status during liis employment, and S to record 
a final hearing test when he lca\es the company In oui 
opinion, pure tone tests are absoluieb essential foi 

TADI ^ 1/ 

Errors in Pte4VcUu& 1 Bi^ei-cU Uecetulou Thresholds from Puro Tone 
Thresholds for a RahilomU Selected Bamplo of Mon 60 to bO Ycar»K)f Aae 
In the I0j4 Mlgconsjn State hair Hearing Surie> 

<Right bar Onl> n 10) 



jltuhtKl of SiMJcch lUtcaptlan Tlirf^holtl 


E<iuatl n 

ilcotn o< 

1000 Aiid ISOO cp* 
Thrfltiliold* 

\Iujitttd Mttun of 
<^00 1000 Jino 000 rpM 
Trrti«Uold« 

Av Error — 



7 6 

SlU Error 
of Efltlmole _ 
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ll«ans Hore adjuuleil b> an amuunt to tho dlffureuco (for the 

0 to ti year olU maJ<>s) bfilvvcen th« tnvttti ot Iho ineosurtKl \\ I 
3iH>»eh reception tbrtMboJJ* and thtt mean oi tUtf indicated Three’ 


duatrial use Speech testa do not evaluate threaiiolda for 
discrete frequencies ivithm the audible spechum The ear 
IS most susceptiWe to noise-mduced hearing loss at 3,000, 
4,000 and 6,000 cycles per second, but these frequencies 
have no significant relation to the hearing and undei- 
standing of speech Speech tests, therefore, cannot be 
substituted for pure tone testa A measure of hearing toss 
for speech may be i-equiied, houever, for compensation 
cas^ Obviously, testa to measure liesnng loss foi speedi 
could be provided for use m industry, but jn the interests 
of economy and practicality, a valid method of precUctvia 
hearing loss for speech from measured puie tone thresh- 
olds would be highly preferable 
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At present no such valid method of prediction is available 
This discussion has repeatedly called attention to the lim¬ 
ited speech sample that was used, and to the fact that a 
measure of the threshold of intelligibility of spondee words 
IS not a measure of the capacity to communicate by speech 
There are many parameters that must be investigated be¬ 
fore we can formulate a scale by which to assign differ¬ 
ences in ability to communicate by speech One of the first 
things to be accomphshed is the preparation of a repre¬ 
sentative speech sample for detennining loss of intelligi¬ 
bility for everyday speech If we assume that vowels are 
related to the sound power of speech, and consonants are 
related to the discrimination or understanding of speech, 
our sample should represent both of these speech com¬ 
ponents, but in what proportion it is still difficult to say 
Once the sample is prepared and tested, multiple regression 
weights for pure tone thresholds can be determined, giving 
an equation that may be used to predict hearing loss for 
this representative sample of everyday speech 

The regression weights given in this paper for predict¬ 
ing hearing loss for spondee words, and the regression 
weights given by Hams® for predicting hearing loss for 
another group of words, (the phonetically balanced list, 
know as PB’s) place an emphasis on pure tone thresholds 
between 500 and 2000 cps inclusive Thresholds measuied 
at frequencies below or above these have no significant 
influence on the predicted values of hearing loss for PB 
or spondee speech samples These obseiwations are m 
complete agreement with the recommendation that 500, 
1000, and 2000 cps adequately represent the “speech” fre¬ 
quencies in calculations of speech disability due to hearing 
loss 

COMPUTATION OP THE MULTIPLE REGRESSION IVBIGHTS 
ADEQUACY OF THE SAMPLE 

When the weights for the multiple regression equation 
were computed, the audiometric data were arranged to show 
both the range and the distribution of hearing loss in the 
20 to 29-jeai-old group Table III shows these losses at 
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several percentile pomta for each fccuuency and for speccli 
It can be seen, for example, that 90 per cent of Uio sample 
had hearing losses of 99 6 db or less at 9000 cps, 50 per 
cent had losses of Mi db or less at OOOO cps. and 10 per 
cent bad losses of 29 db or less when tested with tlic IV-I 
spondee word list To maure that a multiple regression 
equation will be useful m predicting sptecli reception 
tViresholds generally, the -xeights must be computed from 
data typical of a Mide range of hearing loss Note, m the 


TASLb 111 

DUliibuiton and lUmcft ol Ueatiug Lowea a FuacUon of 

for Mea 20 to 2Mcani-of Age Id tbe 1951 WUconJia Su^ir 
Fair Hearing Survey 
(Blghl Jsir Only d«3J9; 


Fr«ij 

Hearloff l<o»t at 

CenUlo 

PoInU (la db) 


L{}th Ztih 

F«rctntll« Percentile 

each 7Sth 

Percantllti 1 arceniH 

Jjfii 

e Per ^ ,0. 

600-. 

—^7^* 

•4^* 

05 

6^7 

Jt4 

V. * 


—6 

LI 

33 

33 


_f t 


—^-4 S 

0.3 

Vi 

103 


^ 3 

2000-^ 

-50 

-03 

U 

in 

t j 

>. J 4 i 

*000^ 

-^18 

J3 

77 

'*03 

'J 

-s-v x^ ^4 

4000^ 

--01 

51 

ISJ 



i ^ 

eodo,- 

-^40 

98 

IS 8 

ZZ-i 

Zl^ 

-i U i 

speech—-w-2 9 

53 

94 

Hi 

zl^ 

* t 


ThI* fliMn# that 10 % oC tb% raeo fw 
T - db or lea*. hjid lo*Mt ot U ^ ^ tjv ntx 


last column of Table UI, li^ ra , y 

hearing loss that can be ci-s-.=r ^ —■‘^r s 

found at each test freqnerr- 


ifost of the nuudtrj 

wej^ts .jm ^ 

two seta of mreL^- 
^ Ibsrbcabrpw-oe^^,^- ^ 

^ J&Tsfe {j/ iti ^ 


ii; • 
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thieshold The fust low of Table IV contains the coi- 
lelations of the speech leception threshold and the puie 
tone thiesholds The lest of the table shows the coi- 
lelations of the puie tone thiesholds with each othei Of 
the seven puie tone thiesholds measured, the 1000 cps tluesh- 
old has the highest con elation with W-1 spondee speech 
leception, 0 89 


MULTIPLE REGRESSION WEIGHTS 

Successive steps in the computation of the weights are 
lepiesented by the columns of Table V First, the fie- 
quencies at which thiesholds weie measuied aie listed in 


TABLE rv 

Matrix of Zero Order Correlation Coefficients 



500 

1000 

1500 

2000 

3000 

4000 

6000 

Speech 


89 

86 

79 

62 

53 

49 

500 

— 

87 

81 

76 

55 

48 

47 

1000 

— 

— 

90 

84 

63 

66 

51 

1500 ^ ^ 

— 

— 

— 

89 

65 

52 

50 

2000 ^ 

— 

— 

— 

— 

70 

57 

53 

3000 

— 

— 

— 

— 

— 

81 

69 

4000 

— 

— 

— 

— 

— 

— 

82 

Column 1 

Second, conelations 

(labeled 

1 ) 

betiveen 

the 


VV-l spondee speech leception thiesholds and the puie tone 
thiesholds aie lepeated (foi puiposes of compaiison) in 
Column 2 Thud, standaid paitial coinelation coefficients 
(J3) aie listed in Column 3 They are obtained thiough 
the mveise solution of the con elation matiix of Table IV 
A discussion of such solutions may be found in Walker 
and Lev^, p 331 Fiom these standaid paitial con elation 
coefficients one may deteimine what fi action of the total 
variability of the speech leception thieshold can be ac¬ 
counted foi by the individual variability of each of the 
measuied puie tone thiesholds The peicentage values 
aie piesented in the fourth column of the Table Adding 
them, we find that 83 pei cent of the total variability of 



Q\31GGLE, EH! AU PREDICTTING HEARING LOSS 


U 


the measured spondee speech reception thresholds can be 
accounted for by the variability m the thresholds for the 
600, 1000, and 1600 cps pure tones. Finally, partial cor¬ 
relations (b) of the speech and pure tone thresholds are 
presented in Column 6 These partlals are the correlations 
obtained when one isolates statistically the individual effects 
of each pure tone threshold on the speech reception thresh¬ 
old Note that the threshold at 1000 cps, which has the 

T\BLE \ 

Relation* nel'wten Pure Tone Thresholds and ajjondeo Speech Reception 
Threshold* Obtained by Recorded \udUory Test W1 
for Men 20 to 29*^ ears-of Age In Iho 1951 
Wisconsin Slate Fair HearlnB Survey 
(Right Ear Only n «= 319) 
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lelatively high couelation of the 2000 cps thieshold wth the 
speech leception threshold, 0 79, is due only to the high cor- 
1 elation of the threshold at 2000 cps, and the thresholds at 
500, 1000, and 1500 cps upon which speech leception is de¬ 
pendent Thresholds measured at frequencies above 1500 cps 
have partial correlations with, the speech reception thieshold 
not significantly greater than zero 

We are now ready to write the multiple regression equa¬ 
tion for predicting spondee speech reception thresholds from 
measured pure tone thresholds The general fonn of the 
equation is 


X’ = a4- 
s 


b. X 
500 500 


+ b X 
1000 1000 


+ b X 
1500 1500 


Where the b’s are the partial correlations listed in Column 
5 of Table V, a is a constant needed to insure that the mean 
of the predictions will equal the mean of the measured 
values, and the X’s are thresholds as originally defined 
Substituting the proper numbers for a and the b’s we get 
the equation discussed eailiei 


X‘ z= 6 92 -(- 0 22X 
8 500 


-I- 0 36X 


1000 


+ 0 21X 

1500 


The multiple correlation coefficient for this group of pre¬ 
dictions for the 20 to 29-year-old males is 91 The square 
of the multiple correlation coefficient, (0 91)-= 0 83, is 
the coefficient of multiple determination, which indicates 
how much of the total variability in the hearing loss for 
spondee speech can be accounted for by the variability of 
all the tluesholds appearing in the equation That is, 83 
per cent of the vaiiabihty of the speech thieshold is account¬ 
ed for by the variability of three pure tone thresholds 


SUMMARY 

A multiple regression equation has been derived to predict 
W-1 spondee speech reception thresholds from pure tone 
thresholds The equation is based on audiometric data ob¬ 
tained from the 20 to 29-yeai-old males who participated in 
tire 1951 Wisconsin State Fan Hearing Sui*vey Pure tone 
thresholds ueio measured with standard audiometers Spon- 
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dee speech reception thicsholda ^vore nieasuvU ^vvUv a cali¬ 
brated speech audiometer and Central Inatltutc for Uio DeA 
recorded Auditoi-y Test numbei W-t 


The equation, based on pure tone Uirtsholds measured at 
600, 1000, and 1600 cps is 


X=:692 + 022\ H-03D\ 

\ m 1000 1000 


Wlien the 1500 cps threshold is included In the equation, all 
of Uie thresholds for higher frequencies ha>J0 partial cor¬ 
relations that are not significantly ^ater than zero This 
form of the equation gives the best linear prediction of the 
heating loss for speech as measured at the 105 V WiBcousm 
State Fair Hearing Survey by tiie W-l spondee speech 
records The standard ernn of estimate for predictions of 
hearing loss foi speech for the group (n—310) of 20 to 
29-year-old males is 5 0 db For the predictions made foi 
random samples (ii=40) chosen from groups of older men, 
30 to 39 and 60 to 69 years of age, the aUmdard error of 
estimate is somewhat larger 6 3 db and 10 3 db respectively 


Other forms of tlie regression equation were derived v^ith 
other combmations of pure tone thi-esholds The computed 
weight of a given pure tone threshold was different for each 
combination of thresholds considered 
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CORRECTIVE SURGERY OF THE NASAL TIP«i- 

John Majrquis Converse, M D , 

New Yoik City 

It 13 generally agieed among surgeons engaged in nasal 
plastic surgery that satisfactory suigeiy of the tip of the 
nose offers dificult and intricate pioblems of collective surg¬ 
ery 

Anatomic aspects of the caitilagmous structures of the 
nose have recently been reviewed (Convei'se, 1955) , othei 
pertinent aspects of the anatomy aie also lefeiied to in this 
discussion 

THE NEED FOR TIP SURGERY IN THE NASAL CORRECTIVE 

OPERATION 

The nasal frame work is exposed in the course of the typical 
collective rhinoplasty by elevating the periosteum over the 
nasal bones, and by a tiansfixion incision extending along 
the doisal bordei of the septum to the septal angle (the 
antero-supeiior angle of the septal cartilage), and downward 
along the lower or free margin of the septal cartilage 

Following modification of the profile by excision of the 
dorsal hump, the tip area, formed by the alar cartilages, 
remains unaffected The septal angle usually remains prom¬ 
inent and must be trimmed The septum is shortened by 
resecting a triangular-shaped segment from the lower por¬ 
tion of the septal cartilage (see Fig 1-A) It is necessary 
to modify the shape of the nasal tip m order to align it with 
the remainder of the modified dorsal profile line If no 
surgery is performed on the alar caiTilages, and the columel¬ 
la IS sutuied to the lower margin of the septal carTilage, 

•Utad. bi hwltation it tlic blxtlelh Vnnual McotlUK’ of the 

tmoloKical Uhinologlcal ami Otolcijlcal Soclotj Inc ilontrcal Canada^ 
Mai 15 1556 

tFroiu tUt Cllnlt for UoconHiructU l Plastic Surseri of the Face 
h-vttun hie I ar ami Throat Iloapitat anti tho Plaatlc Surt?er> tTnU Oe- 
pirtmenl of l>ur;,i.ri N«.\v York UiilicrsUi Collcgo of Medicine 

l^dltor a Note Thin xua received In The Toio ngoacope Off lex iml accepted 
for public vtlon Oetober 14 
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the cojivaxity m ti^e supm Up area 15 accentuated, reauUlng 
m the typical ‘‘parrot beaV' profile^ and the slight ovtrinp 
of alar and lateral cartilages becomes accentuated when the 
Up of the nose la moved upward (sec Fig 1-B) A dis¬ 
appointing condition results if the alar cartilage is pcnmltod 
to remain in such a position, \vitl\ the expectancy that the 
nose will remain shortened The skin lined alar cartilages 
do not adhere to the underlying lateral cartilages The natur¬ 
al spring of tile medial crura eventually results in a down¬ 
ward pull on the Up of the nose, causing a postoperatwe 
droop of the Up (see Fig 1-C) Tiic downward displace¬ 
ment of the tip and the upwaid displacement of the lateral 
crura may result in a separation between the septal angle 
and the supra tip area (see Fig Z A) The septal mucosa 
joins the vesUbular akin on the under surface of the alar 
cartilage on each aide (see Fig 2 B) ^ the pocket thus 
formed between the septal angle and supra Up area causes a 
characteristic convexity m the area above the Up (see Fig 
2-C) 

Three procedures are required in order to prevent such 
compUcatlona 1 The alar cartilage must be severed near 
the junction of the medial and lateral crura to interrupt the 
continuity of the cartilage and to break its spring-Ukc action, 
this permits the lateral crus to **he down’* and align itself 
with the new dorsal profile line. 2 Shortening of the septum 
alone does not suffice when the length of the nose is to bo 
reduced, the paired lateral walls must also be shortened by 
excising a portion of each alar carUlage This tedmlque 
IS preferable to the resection of large portions of the later¬ 
al cartilages, for narrowing of the internal nans and con- 
stnction of the nasal airway may ensue 5 The alar carti¬ 
lages should be closely adapted to the septal angle to avoid 
the formation of a pocket between the cartilaginous struc¬ 
tures 


LANDiURKS ?OR TIP aUROERY 

The limits of the alar cartilages should be defmed prior 
to surgery Upwaid traction on the skin of the do«um 
causes blanching of the skin, thus locating the dome Tf 
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each alar cartdage (see . the tisaucs resume their 

normal position when traction on the skin is released Ink 
marks are then made on the skin indicating these locations 
(see Fig 3 B), the midpoint of the tip is also outlined in 
ink. 

The \ov-er ot tree nvargin of the alar cartilage is locateii 
hy retractiug the cartilage and by palpation, the margin is 
separated from the noatnV border by an area of dense coU 
lagenous supporting tisane of variable width A triangular 
area (the soft triangle) ia formed between the border of 
the narls and the dome by the juxtaposition of lining vestib¬ 
ular skin and covering nasal tip skin The lateral crus Is 
intimately related to the margin of the nostril immediately 
lateral to the soft triangle it then diverges from the margin 
of the nans The medial crus is immediately subcutaneous 
medial to the soft triangle, becoming closely attached to 
the skin of the columella Locating the marginal border of 
the alar cartilage is important, for incisions along this 
border should avoid the soft tnangle, incisions through the 
soft triangle may result in postoperatue notching of the 
area* 

Additional ink lines on the skin outlme the bulging upper 
portion of each lateral crus. These lines, with an addibonal 
line marking the upper border of the cartilage, dehnut li? 
segment of lateral crus which is to be resected wfcea the 
nose 13 shortened (see Fig 3-C}, the width of this 
should approximate the mdth of the base of the 
cartilage which is to be resected from the lower o;TCcr 5 
the septal cartilage. 


TKCHNtQUBS TO EXPOSE THE ALA3 

Little faith m the success of poreh- 
was expressed by NeJaton and Chrhrcdicre 
book «La rhmopiastie," pubUsted - j.* , 
could not pretend to correct 3 tT 

nose be shghUy devoted 
deformify-4hese are imforw:::^ ^ 

believe that the comedea c{ 





Fie 4 Tho modUied Joseph Up operation ^ 

A The Incision along: the tree margin of tho e at tb® 

cartUaKe-apUttinb incision C Incisions ^^rtUage after 

domt D Excising the trlangK E Appearance of aiarcariimb^^^ 

excision of trlangVc F Subporlchondrlal »<'P?;t'%VnnA?^eement s 
Ing from the upper cartilaginous segment. G Upper segment 





by retraction of tUe voetlbular llnlnit. H SubporIcbonUrJal soparstfon of 
tb« tlMue* coverlnff tho upper cartlluirinoua acffmont, I Solicd with u 
fine tooth forcepe the lateral end of the upper cartllafflnoua seament i* 
extruded J Tho upper cjanltofflnous aei^ent It cut at Ita junction with 
the medial orua, K. Subperlcbondrlal mlfllnff of the toft tlctuot o\er the 
tip. Ja Tho lateral enu hat been moblltied and approximated to the 
medial crua IL Frontal rlew of the cartlloRlnouj atructuret of tho note 
at tho completion of the operation. 


FlBT 4 The modified Joseph tip operation 

A The Incision along the free margin of the alar ^rtllage B The 
cnrillagt splitting incisloii C. Incisions outlining small triangle at 
dome U Excising the triangle, E Appearance of alar cartilage 
exetnion of triangle F Subperlchondrlal separation of the testibular lin¬ 
ing from the upper cartilaginous segment, G Upper segment Is exposea 






tip Xa Tb« lateral cnii ba« bean moblllxcd and approximated to the 
medial crua il. FrontaJ view of tie cartJUglnou* »tnicturea of the noao 
at the completion of the operation. 
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by surgery ” The development of nasal corrective operations, 
of nasal tip surgery in particular, occurred later in the 
Twentieth CentuiT- 

A review of the literatuie of the last decade of the Nine¬ 
teenth Century and the eaily part of the Twentieth Century 
indicates that nasal coirective pioceduies weie initiated 
mostly through extenially placed incisions The influence 
of Joseph, who demonstrated the possibilities of such sur¬ 
gery through intermally placed incisions, became a predomin¬ 
ant factor m the first quarter of this Century His teach¬ 
ings were collected in a textbook published in 1931, and the 
Joseph technique for corrective surgery of the nasal tip has 
been widely used A desciiption of a modification of Jo¬ 
seph's technique currently employed by the author follows 

Modified Joseph Technique 

In the prelimmary planning, the lateral crus is divided 
into an upper and a lower segment, indicated by an ink line 
drarvn upon the skin (see Fig 3-C), the cartilage in the 
upper segment represents the excess to be removed 

Because block anesthesia of the area has already been 
attained in the course of the operative procedures, infiltra¬ 
tion of the tip is not necessary The extermal nasal neiwe 
has been blocked by means of infiltration along the dorsum 
of the nose, branches of the infra-orbital neiwe have been 
anesthetized by injections at the base of the alae, and fila¬ 
ments of the naso-palatine nerwe have been blocked by in¬ 
jection into the membranous septum Block anesthesia 
avoids distortion of the tip due to direct injection 

The ala of the nose is retracted, and a small blade knife 
IS used to make two incisions 1 An incision along the free 
margin of the alar cartilage at the dome (see Fig 4-A), 
this incision is short but can be lengthened if exposure of 
the lateral crus is planned, 2 a cartilage-splitting incision 
through the vestibular skin and the lateral crus along a line 
corresponding to the ink line on the skin delineates the 
limits between the upper and lower segments (see Fig 3-0 
and 1-B) 
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A number of metboda can be employed to evaliwte 
width of the upper segment A fine needle may to iMcrtad 
through the ala at the predetermined level (see Fig 6), tte 
Mint of perforation of the vestibular skm indicates the 
mtranasal line of incision Another method consists of de- 



Plff S U««ful method to aulft tho «urff«on in placing the cortllAffa 
vplittiDK incision at the correct level A /Jne needle 1« Introduced tbrouffh 
th* *Kln and cartflaff# The point nt which It pierce* the TOallpular UrIdb: 
indlcatea the poaltloo of the cartlla^ apllttinff Jnctalon. 


termmmg the relative size of the upper and lowei segfments 
on the outer surface of the nose. The free margin of the 
lateral crus of the alar cartilage is located neai tlie border 
of the ala, the upper margin of the lateral crus is marked, 
and the upper segment ouUmed by an additional line placed 
at the suitable level, the propoition in size between uppei 
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and lowei segments is then detei mined These dimensions 
aie lelative because of the thickness of the skin ovei lying 
the caitilage The uppei segment, foi example, may lepie- 
sent one-thiid of the dimension of the lateial crus The 
uppei boidei of the lateial cius is exposed by the intei- 
caitilaginous incision The lower border of the lateial crus 
IS outlined by the incision at the fiee margin A thud of 
the distance between these two incisions, beginning at the 
upper border of the caiiiilage, mdicates the site of the carti¬ 
lage-splitting incision 

The segments of cartilage resected from the lateral a us 
are smaller than the areas outlined on the skin The thick¬ 
ness of the skin and soft tissues extending over the alar 
cartilages accounts foi dimensional differences The 
cartilage-splrtting mcisron should follow the curwe of the 
upper border of the lateral crus and extend to the medial 
crus 

A small piece of cartilage, rather triangular in shape, is 
excised from the region of the dome in the lower segment 
before resecting the upper segment of the lateral crus Two 
transverse incisions through the vestrbular skm and car¬ 
tilage delimit tins triangle (see Fig 4-C) The triangular 
segment of cartilage, with its apex at the free margin of 
the cartilage, is removed with the attached vestibular skin 
(see Fig 4-D) The excised tissue serwes as an adequate 
interruption of the continuity of tlie medial and lateral crura 
(see Fig 4-E), and also serves as an approach for addi¬ 
tional removal of cartilage from the lower segment, if re¬ 
quired 

The next step is the excision of cartilage fiom the upper 
segment The vestibular skin is raised from the cai'tilage 
with shaip-pomted scissors (see Fig 4-F), it is preferable 
to raise the vestibular skin before separating the cai^tilage 
from the covering tissues, for the cartilage becomes mobile 
after this separation The vestibular skin is retracted by a 
hook after being separated from the cartilage (see Fig 
1-G) , the assistant controls the retractor and hook, thus 
freeing the operator By means of a tooth-forceps in one 
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hand and angnlatad sciasors in the other, the upper segment 
of the alar cartilage of vestibular skin is completely freed 
The soft tissues over the cai^tilage are raised subperichon- 
dnally ^\ltll the scissors (see Fig 4-H) The freed segment 
of cartilage is severed neai its lateral end, if necessary, the 
lateral portion of the cartilage is also included The lateral 
portion of the cartilage is held with tlie forceps and brought 
mto view (see Fig H) The cartilage is completely freed 
medially, is seveied at the junction behveen the lateral and 
medial crura, and the uppei cartilaginous segment is re¬ 
moved (see Fig 4-J) 


Similar procedures are completed on the opposite side of 
the nose The remaining portion of the lateral crus is e\- 
posed, the incision along the free margin of the alar cartilage 
IS extended laterally, and the lateral crus is freed from the 
covering soft tissues and brought down with a hook* The 
upper surface is then exposed and the contour of the car¬ 
tilage modified The soft tissues o\er the medial portions of 
the domes are elevated subpencliondnally (see Fig 4-K) 

A 3-0 plain catgut suture is then placed to join the medial 
crura and septal angle, and the tip is fitted into the shortened 
and remodeled nose 

Additional removal of carblage may be required if bulging 
IS noted along the dorsum Sharp angles at the cut edges of 
the cartilage aie smoothed The mobilized structures of 
the tip are then ready for mampulation, they are placed m 
a more suitable position (see Fig 4-L and M) and are re¬ 
tamed by adhesive tape placed around and over the tip of 
the nose 

The Safxwii Technique 


Safian’8 technique (1935) is a departure from the Joseph 
operation The initial incision extends along the free mar 
^n of the alar cartDage from an area immediately medial to 

tended from the medial end of the fir^ToM 

versely across the alar cartilage, coming withTiS 
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Fiff 6 Tho Saflan Technique r T - 

A and B IncHlon alonjj the free inarffln of the i . of 

claion jolnlnpr the medial end of the marftlnal incision to the ,,'l ^nr- 

the intercariiluulnous Incision O Subpcrlchondrlal ^ 

tlHge from the soft tlasuca E Trimming tho medial border of the cari 
higt. h and C The cartUako Is rotated dow n^^ ard and the protruding 
portion of the cartilage Is trlmmcdL 
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end ot the mtercartilagmous incUion (see Fig G-C)» the 
incision extends medially to the dorsal border of the septol 
cartilage and includes not only the medial portion of tho 
dome but also all of the medial portion of the lateml erns 
Safian and later Fred (1960) have stressed the importance 
of this part of the technique. 

The overlying soft tissues are separated fi*ora the outer 
surface of the cartilage (see Fig G-B), and the flap of 
cartilage and lining vestibular skin is rotated downward and 
extruded The vestibular skin retracts along the cub edge 
of the flap, forming a red margin and exposing a strip of 
cartilage, excision of this cartilage, along the **red line”, 
13 all that IB necessary m minor modifications of the tip 
(see Fig 6-E) Safian also recommends tnmnnng the 
lower edge of the cartilage at the dome (see Fig 6-P and G) 
Tins feature of Saflan's operation has not been universally 
accepted because a portion of dome is sacrificed, the carti¬ 
laginous excision is, therefore, restricted to the upper and 
medial portions of the cartilage only The Safian opera¬ 
tion IS particularly well suited in marked hook deformity 
of the tip or bulbousness of the nose, due to overdevelopment 
of the alar cartilages, it is the procedure of choice m second¬ 
ary corrective operations The technique offers good ex¬ 
posure of the alar cartilage, the excisions and modifications 
in contour are made under direct vision. 


The Retrogreude Technique 

The upper cartilaginous segment is i-emoved from the 
lateral crus through the intercartilaginous incision in order 
to avoid a cartilage-splittmg incision Beginning at the 
intercartilaginous incision, the vestibular Immg is elevated 
from the carblage by subpenchondrial dissection m a retro¬ 
grade fashion with small angulated scissors, the scissors 
are then employed to separate the outer surface of the alar 
carblage from the soft tissues (see Fig 7-A and B) An 
ellipse of cartilage from the upper segment of the alar car¬ 
tilage IS then resected, using a hook to retract the vestibular 
lining and gaping the upper edge of the alar cartilage 
With a tooth forceps (see Fig 7 C) ^ 
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Pll? 7 Tho retrograde metliod 

A lUuatratln^ the hiUrcui tUaK.lnou8 Incision for exposuro of the nnaal frumo^^ork B Using small ungulated scissors 
akin has been raised tho soft ttasuos aro being elevated from the cartilage C The upper cartilaginous seg- 
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The Hockey-Stick Incmon Tuhniqiic 

This curved incision through vestibular lining and lateral 
crus begins as a cartilage-splitting incision which is then 
curved fonvard into the region of the dome (see Fig 8) 
A hockey-stick shaped piece of cartilage, which includes the 
upper segment from the hteral crus and a portion of tho 
dome, can be removed through this one incision 



S’Ic. 8. The hockey atick Inclalon 

The typlcAl ca.rtlla*«-»pllttlnff Jnclaloti la extended into the dome bi an 
addltlanal poctero anterior incia/on 


The Everston Technique 

This method utilizes the principle of the retrograde 
technique, and in addition permits eversion of the lateral 
crus of the alar cartilage, a postero-antenoi coimtei^ 
incision extending through the dome (see Fig 9.A) It is 
thiw possible to evert lateral and medial crura separately 
and to perform the cartilaginous excisions wthout mcisimr 
the nm (see Fig 9-0 and D) 
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A From Iho mLclIot end of the intorcurtllafflnoua Inclalon an additional poatoro-anterlor Incision la made B Sub- 
pLrlcUondrlivl aepnratlou of the carlUa^jO from the soft IIbbucs C The cartilage la o\orted into an upside-down position 
and tht nttcasarj ImUlonK pr« paralor> to cartilage renio\al are being made 
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Plir JO TaohaJqu* of complete exposure by rJm JncleJon. 

A. Inclglon alons* the free martfln of the alar cartllaffo B- Inclaloq 
•long the anterior border of the medial crue Noto poaitlon of knife be 
hind the »oft triangle, C, Sobperlchondrlnl aeparatlon of alar cartilage 
from the aoft tlaauaa, D Traction exerted upon a hook placed under the 
dome permits extrualon of the cartflago. 


Complete Exposure of the Alar Cartilage by Rim hictswru 

The ala is retracted, the instrument being placed close to 
the edge of the nostril Finger pressui*e on the skin sur¬ 
face of the lateral cms causes a protrusion beneath the 
vestibular skin and thus locates the free margin of the car¬ 
tilage An incision is then extended laterally from the 
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dome, along the fiee margin (see Fig 10-A) The rim of 
the caitilage must be diffeientiated fiom the rim of the 
nostiil, the alai caitilage bolder diveiging fiom the nostiil 
boidei in its lateial extension Incisions close to the nostril 
boidei should be avoided because of possible distortion, 
paiticularly in the legion of the soft tiiangle 

An additional incision, made along the anteiioi maigin 
of the columella, joins the medial end of the alai urn in¬ 
cision at its iippei teimmation (see Fig 10-B) The tip 
of the nose is pinched between thumb and index fingei, the 
soft tiiangle being puckeied by this pioceduie At the 
uppei end of the columellai incision, the knife blade is 
placed beneath the puckeied soft tiiangle to pi event cutting 
thiough it (see Fig 10-B) 

Aftei the iim incision is made the cartilage can be iden¬ 
tified by its white coloi Subpeiichondiial elevation of the 
soft tissues oveilymg the cartilage is now initiated, using 
shaip pointed scissois, the white shiny surface of the cai- 
tilage IS thus exposed (see Fig 10-C) Subpeiichondiial 
dissection does not distuib the nasal musculatuie and soft 
tissues, and also avoids bleeding The dissection of adlieient 
peiichondiium extends ovei the lateial cius, the dome, and 
the medial cius, into the aiea situated between the medial 
ciuia and foi a distance of about one cm along the columel- 
lai poition of the medial crus, the pioceduie is simplified 
by the use of binoculai magnifying loupes The bipedicled 
cartilaginous flap, with the attached vestibulai skin, is 
biought down by hook tiactioii (see Fig 10-D) Upwaid 
ti action of the alai soft tissues offeis additional exposuie 
of the alai caitilage, fuithei modification of the caitilage 
can then be peifoimied undei diiect vision Caitilage may 
be lemoved ivithout incision thiough the lining (Beckei 
1952), 01 the caitilage and vestibulai lining may be cut 
thiough in the legion of the dome, as piactised by Fomon 
(1948) The alai cartilage cannot be extiuded unless it 
has been sepaiated fiom the lateial caitilage by the intei- 
caitilaginous incision, and fiom the septum by the tians- 
fiMon incision The intiacaitilagmous incision should be 
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Flff 11 Th« lui*AnJlan tip expoiure tocbnlQuo- 
V ilaraiital IncUlon B Incl»1on plong the anterior border of tbo medial 
crut. C, At the tmictlon of the upper one third wltlt the lower two third* 
of the columcHa the traneftxlon knife cover* tho medial crura and the 
coluroollJL D Both dome* mar thu* bo expo*e<L 


long enough to permit adequate mobilization of the lateial 
crus 

The Kiizai\ 2 tan Expcsvxe 

The imtial steps of a technique long employed by Kazan- 
jian are similar to those used for the exposure by rim in- 
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cision The maigmal incision along the imi of the lateral 
crus IS extended medially to the medial cius (see Fig 11-A 
and B) A button-knife is (placed thiough the iim incision 
on the light side and biought out thiough the nm incision 
on the left side aftei the soft tissues have been raised fiom 
the alar cartilage on each side, the knife being placed in 
front of the medial ciuia The medial ciuia and attached 



FJer 12 The RethJ approach 

A. Marelnal Inclalona are made on each side and extended alonsT the 
anterior border of the medial crus to a point situated at the junction of 
the upper one-third ulth the lower two-thfrda the columella^ i 

verse Incision across the columella joins the t\%o Incisions B The sKin 
of the columella and the tip is raised to expose the area of junction or 
the domes 

columellai skin aie then incised, the incision extending back- 
waid and doivnwaid and joining with the tiansfixion in¬ 
cision between septum and columella (see Fig 11-C) The 
domes of both alai cartilages and the uppei portions of 
both medial ciuia are thus sepaiated fiom the lowei portions 
of the medial ciuia By giasping both medial cruia with a 
f01 ceps and leti acting the soft tissues of the tip it is pos¬ 
sible to extiude both domes (see Fig 11-D) Sutures ap* 
pioximate the edges of the columellai incision 
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The Rethi Expostire 

The techiuque described by Rethi (1934) employs bilateral 
alar cartilage nm incisions which extend to the columella 
and pass along the anterior margins of the medial crura 
A transverse incision through the skin of the columella joins 
the incisions along the margins of the medial crura at the 
junction of the upper one-third and lower tAVo-thirds of 
tlie columella (see Fig i2-A) The akin over the medial 
crura is tlien freed from the cartilages and raised, exposing 
the area of junction of the domes with the lateral crura 
(see Fig 12-B) this technique offers an excellent exposure 
of tile nasal tip The resultant transverse columcllar scar 
13 only slightly visible if the edges of the incision are meticu¬ 
lously sutured 


The Mid^ColumeUar Vertical hicisWTi. 

This vertical incision, frequently employed prior to the 
development of the mtranasal technique by Joseph, affords 
good exposure of both medial crura and domes De Kleine 
(1966) has stressed the value of this incision for exposure 
in wide and bifid tips because the resultant scar is not vis¬ 
ible if comet apposition of the wound edges is obtained 

The Butterfly-Tip Incision, 

This incision, advocated by both Kazanjian and New, 
gives an excellent exposure of the tip Erich (1963) em¬ 
ployed a modification of this incision to correct the tip of 
deformed noses in deft-lip patients 

The majority of these techniques pi-ovidea adequate ex¬ 
posure of various portions of the alar cartilage. Combina- 
faons of the techniques have been employed 


There are certain indications for complete exposure of 
the alar cartilages These indude the wide bps with a 
tendency to biTidity, and the asymmetrical tips which re¬ 
quire surgery of the medial crura It is not necessaiy to 
employ a technique which exposes the entire alar cartilage 
when the jun^ction of the medial crura is satisfactory m 
contour Such a procedure causes disturbance of the anato- 
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my of the tip and includes the iisk of distoition during the 
healing period Externally placed incisions should be re¬ 
served foi complicated tip opeiations in which the slight¬ 
ly visible resultant scai is of less importance than adequate 
exposuie duiing opeiation 

Techmqiies foi Modifying the Contoui of the Nasal Tip 

This brief leview of methods foi obtaining exposuie of 
the tip cartilages also includes desciiptions of vaiious tech¬ 
niques foi excising caitilage fiom the uppei poition of the 
lateral cius and the dome Such caitilagmous excisions aie 
commonly employed in the completion of the surgical col¬ 
lection of the long humped nose, in which the shortening 
and straightening of the convex profile line are chaiactei- 
istic featuies The shape and size of the alar cartilages 
and then relationship to lateial and septal cartilages present 
a multiplicity of aspects The cartilages are thick oi tlun, 
and ivide or narrow, and show a varied shape in the area 
of the dome, changes in the shape of the cartilage may be 
accomplished with the technique of choice These changes 
in the past have been brought about primarily by excision 
of cartilage, too much cartilage has been excised in some 
cases 

The present trend in tip surgery is to excise less cartilage 
from eitlrei alar cartilage or septal cartilage, for excessive 
removal of cartilage from tire ala leaves it without adequate 
skeletal support Contraction of soft tissues during the 
healing period, occurimg without an adequate cartilaginous 
framework, may result in an iiiegular appearance of the 
tip 01 a pinched appearance and retraction of the nasal 
border Excessive removal of septal cartilage results in an 
open angle between the base of the columella and the base 
of the alae The base of the nasal pyramid appeals flat, 
thus increasing the lelative distance between the alae, 
theiefoie, care should be exercised in planning the amount 
of caitilage to be removed from the lateral crus, the aiea 
of the dome, and the septum 

It may be necessary to excise caitilage in the area of the 
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dome m oidei to dimmish the tiansveise dimensions of the 
nasal tip (see Pig 13) The domes aie in close appioxi- 
mation and shaped with a fauly shaip cuive in tips whose 
contoui IS consideied noimal The ^vlde tip has a widei 
cuive, and the domes aie sepaiated in the raidline The 
contoui of the squaie-shaped tip 13 deteimmed by the wide 
flat surface of the cartilaginous domes Nanomng of 
such nasal tips lequiies appioximation of the medial ciuia 
and excision of a stiip of cartilage to narrow the dome (see 
Fig 14) Incisions in the legion of the dome vary, depending 
upon the desiied modification of the tip An incision im¬ 
mediately medial to the highest point of the dome is made 
in tips lequiiing little modification, except a change in the 
diiection of the lateial cius in oidei to align the tip to the 
modified nasal doisal profile A tiiangulai segment with 
its apex below is lemoved at the expense of the lateially 
situated caitilage (see Fig 4-C, D and E) If additional 
nail owing of the tip is lequiied, the tiiangle becomes a 
tiapezoid with its widei base above, both elevation and 
nail owing aie pioduced by cuttmg thiough the dome and 
sutuiing the medial ciuia back-to-back as fust advocated 
by Kazanjian (see Fig 14-A, B, C, and D), 01 oveilapping 
the lateial eius ovei the medial cius (see Fig 14-A, E and 
F) 

Excessive thickness of the lateial crus may be 1 educed 
by the excision of thin slices fiom the surface of the cai- 
tilage Goldman (1953) desciibed a reveised L-shaped in¬ 
cision in the lateial cius to lestore normal concavity to this 
poition of the alai cartilage and to eliminate undue con¬ 
vexity Some suigeons have cut ivindows in the alai car¬ 
tilage to attain similar lesults, others have felt that it is 
possible to ciiss-cioss cut the alai cartilage to obtain suitable 
contour Cartilage, unlike bone, does not heal to itself by 
the foimation of callus 01 new cartilaginous tissue, the 
healing of sectioned caitilage occurs thiough the intermed¬ 
iary of fibious tissue alone The amount of contmction of 
fibrous tissue is unpredictable and an undesiiable displace¬ 
ment of the cut cartilagmous segments may occur Pru¬ 
dence must, theiefore, be exercised in making these incisions 
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Flff 14 Bchoma showing methods for narrowing and mUIng the tip 
I.*** *^*clslon of carlilaffo from the domes Is required C and D Blfldlt> Is corrected and the tip 
L/Loi ***^* "^ medlsl crura. E, and F Overlap of lateral crus o\cr medial crus narrows and raises the 
'PMifarr of the overlapped lateral crus must be freed of vestibular skin. 
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Three precautions should be noted in surgical modifica 
twns of tlie shape of tlie alar cartilages J Avoid raiu itreos 
rcsidtmp /rom rciuovat of Anirtp, the lieahng of 

such m% arcus results In scar formation and distorting 
contraetuce S at^id rarcmive removal of cartilage wlitch 
pioducas o "^pinched'* appcaj'ance, in the region of the dome 
excessive removal may leave a gap between the pieces of 
cartilage resulting in an unsightly groove m the skm of the 
tip of the nose, 3 sharp ungfea and protuboapices due to 
overlapping cartilaginous fragments^ or improperly shaped 
cartilaginous taiptants may produce external irregular prom¬ 
inences 


A. fold of excess skin may occasionally form in the vesti¬ 
bule» this can be trimmed ns an office procedure at a later 
date Excess vestibular skin never manifests itself on the 
outei aspect of the nose The advantages of leaving ex¬ 
cess vestibular skm are m marked conti^ast to the dangers 
of resecting vestibular skin 


A Mew Tip-Remodehng Operation 

This operation is based on tlie principle of remodeling 
the nasal tip with minimal resection of cartilage and Is 
well-auited for the broad slightly bifid type of nasal tip (see 
Fig 16) An adequate amount of caifcilage is excised from 
the uppei portion of the lateral cius tlirough a cartilage- 
splitting incision if the nose requires shortening The later 
al crus, the dome and tlie upper part of the medial crus on 
each side are then e>cpased through a rim incision, as pre¬ 
viously described The connective tissue between the medi¬ 
al crura is removed to permit approximation of the crura 
An oblique incision directed superiorly and medially is made 
through the cartilage of the dome, extending through the 
cartilage only and not through the vestibular skin (see Fig 
le-A and B) The point at which this incision is placed 
depends to a great extent upon the contoui of the Up and 
the amount of narrowing and elevabon required By re¬ 
tracting the skin of the upper portion of the columella to 
one side it is possible to approximate the media crura with 
forceps undei direct vision, one bi’anch of the forceps 
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Plff 16 A new tip remodelling operation 
A, liOcation ot incisions throuffh the alar cartilage B Another 
showing shape and size of excised portions of cartilage C Diagram dem¬ 
onstrating change of shape of the alar cartilage brought about by Incisions 
through the cartilage and suturing medial crura at the suitable level 
D Technique of suture of medial crura, E In^ agination technique, Mu- 
coperIchondrIum is removed from the septal cartilage at the septal angle 
The septal cartilage Is then placed between the medial crura and main¬ 
tained In this position by a suture F* Result obtained bj the tip re¬ 
modelling operation—width transformed Into height. 


ing placed on each side of the lateral aspect of each medial 
Cl us immediately below the dome The tip assumes an 
elevated and nan owed appeal ance when the domes aie thus 
appi ovimated, maintenance of this position and contoui are 
the goals of the operation 

The location of the oblique cartilaginous incision is de- 
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temined and the incision is made The medial ciuia aie 
appimimated more readily because of the break m the con¬ 
tinuity of the cai'tdage (sec Fig 16-G) A con\exity or 
bulging lateral to the dome can be seen If the tip of the 
nose 18 not unusually wide an additional incision at this 
point will bo adequate In bioad tips a stilp of cartilage 
13 ^outlined by parallel incisions and carefully dissectcil 
from the vesfibulai lining In order to avoid postoperative 
bulging of the upper portion of the lateral crura, particulai- 
ly if the nose does not lequire shoi tuning and the upper 
portions of the lateral cruia axe not removed, tlio excised 
strips of cartilage should be triangular in shape, with the 
base of tlie triangle above (see Fig 16 B) This piocedure 
removes excess cartilage and permits the lateral ciura to 
' he down” on the dorsum If the lemamder of the lateral 
ctus stiU exhibits an undesirable convexity, one oi more 
additional incisions through the cartilage may be employed, 
these most not extend through the vestibular skin Tlu*ee 
points of tlie technique should be noted J The incision at 
the dome is oblique, thus permitting the greater elevation 
of the lower portion of tlie tip, a desirable feature, 5 the 
various fragments of cartilage pxoduced by tlio incisions 
remain attached to the vestibular skin which is not cut 
tlirough at any pomt nor are any cartilaginous fragments 
even partly separated from the vestibular lining Because 
ah of the various pieces of cartilage, separated one from 
the other by incisions, remain attached to vestibular lining 
the conbnuity of the caiiilaginous arch is maintained When 
the medial crura are sutured together, bringing the domes 
into the narrowed and elevated position, the various pieces 
of cai*tilage follow because of their attachment to the vestib¬ 
ular lining (see Pig 16 G) 3 When excising caiiilage 
segments it should be lemembered that these cartilaginous 
strips are always small, for m the remodeling of the tip 
width la transformed into height and little cartilage re 
moval is requii-ed (see Fig 16>C and F) 


TOie tip must be adequately suspended to the septal angle 
before placing the sutures The nose has been shoitened 
and a portion of caitilage from the fi-ee margin of tlie quad- 
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langulai caitilage of the septum has usually been excised 
The septal angle is denuded of its mucopeiichondiium over 
a distance of a few millimeteis to prevent inter position of 
mucopeiichondiium between the cartilaginous structures 
Coaptation of the septal angle cartilage to the posterior 
borders of the medial cruia is assured by a correctly placed 
suture Wlren postoperative dioopmg of the tip is antici¬ 
pated the sui'face contact between the septal angle and the 
medial crura may be mcieased by the procedure described 
by Rethi (1934) under the name of “embracing flaps”, and 
referred to by Fred (1954) as the “invagination technique” 
The septal angle, which has been denuded of its mucoperi- 
chondrium over a shoi*t distance, is thinned by the excision 
of slices of cartilage from each side if the cai'tilage is 
thick The cartilage is then invaginated between the pos¬ 
terior portions of the medial crura and maintained in this 
position by a mattress suture (see Fig 16-E) An addi¬ 
tional mattress suture msures coaptation of the lower por¬ 
tions of the columella and the septal cartilage A mattress 
suture IS placed at the upper portion of the medial ciuia 
m order to approximate them m correct position (see Fig 
16-D) This suture is best used with a No 14 eye-curved 
cutting needle The needle is passed into the nose behind 
the soft triangle in the region of the recess of the vestibule, 
tins suture, winch approximates the medial crura one to 
the other, detennines the resulting contour of the tip 

3-0 plain catgut has been found satisfactoiy and is used 
throughout for these fixation sutures which do not require 
removal and do not result in inflammatoi'y reaction Col¬ 
lect strapping of the tip with adhesive assists in maintain¬ 
ing the position of the cartilaginous segments 

Complete vs Intel i npted Ti ansfixion Incision 

The routine transfixion should be avoided if the nose 
does not require shortening (see Fig 17) The complete 
transfixion procedure results in a degree of downward re¬ 
traction of the tip due to linear contraction of the healing 
scar The transfixion should be interrupted in bulbous nasal 
tip cases, and in those rvhicli do not require shortening, m 




48 


CONVERSE CORRECTIVE NASAL SURGERY 


such instances the tiansfixion incision is stopped at the 
septal angle (see Fig 17-C) When slight elevation of the 
tip IS lequiied, the tiansfixion incision is extended down- 
waid aiound the septal angle foi a shoit distance, sufficient 
to allow shoi telling of the septal cartilage in the legion of 
the septal angle (see Fig 17-B) Adequate exposuie is 
obtained for modification of the doisal septal piofile line, 
if lequiied 

It IS also necessai-y to extend the incision aiound the 
septal angle to peimit lelease of the alai caitilages from 
then septal attachments when a complete exposuie by iim 
incision IS lequiied In oidei that the dome and medial 
ciuia can be bi ought down, into view they must not be held 
back by then septal attachment The intei cartilaginous 
incision should be long enough to peimit adequate mobiliza¬ 
tion of the lateral cius foi exposuie 

‘^Raising the Tip ” 

The term “laising the tip” is employed to signify an in¬ 
crease in the height or projection of the tip, it is also used 
to designate the change of position of the tip when the 
nose IS shortened Increase in height or projection of the 
tip has already been discussed Raising the tip in conjunc¬ 
tion ivith shoiTening of the nose is achieved by excising a 
triangular-shaped prece of septal car'tilage from its lower 
porlron “Drooping of the tip”, occurring postoperatively, 
results from loss of contact between the tip carfilages and 
the septal angle The invagination technique, previously 
described, prevents this drooping Loss of contact with 
the septal angle is due to, 1 ovei’shoi’tening of the septum, 
thus preventing adequate contact between the cartilagin¬ 
ous structures, 2 inadequate shoi’tening of the septum the 
long nose with its tip pointing downward has not been 
corrected, 3 shortening of the septum without shortening 
of the lateral walls the downward push of the caifilage 
causes a downward displacement of the tip, 4 failure to 
break the continuity between medial and lateral crura the 
elasticitj" of the alar cartilage causes a recurnence of the 
original deformity 



CONVERSE corrective NASAL< autvuiuni 


A particular problem arises when septal support is lost 
by tmuma or total submucous resection oi tlie septum The 
coriected position of tlie tip must be maintameil b> short¬ 
ening the lateiTil ^\aUs tluough adequate u\cision of «iHr 
caiiilage or by o\erlapping the aim and lateral cartilages 
A sufficient amount of vestibuHi lining is removed from 
the under surface of the alar cartilage to permit overlap 
and side to side apposition of the alar and lateral caitilages 
Aftei the alai cartilages have been displaced upward, the 
curvature of the arch formed by the alar caitilagcs is wider 
than that formed by the lateral cartilages Contact is not 
established unless cartilage js excised from the alar carti¬ 
lages to dimmish the curvature of this aich 

Increasntff the Projection of the T%p 

This is a desuabie feature in wide tips When the carti¬ 
lage has been cut through at the dome, Inciease in pro¬ 
jection can be obtained by overlapping the lateral crura 
ovei the dome, and by suturing the medial crura togethei 
The new tip remodeling operation previously desciibed 
gives satisfactory results in such cases and pioduces a 
natural and harmonious nasal tip 

A compromise procedure is requjied in wide flat tips 
with thick skin and subcutaneous tissues or witli wide 
negroid nostrils Elevating the dorsum of the nose with a 
bone graft which extends under the tip is a compromise 
solution (Converse 1966) The lower end of the bone graft 
extends through the medial crura a bony columellar strut 
mamtaming the elevation of the nasal tip (see Fig 18) 
The inconveniences presented by the zigidity of the nose 
and the danger of fracture of the bone gi*aft ai*e compen¬ 
sated for by the improvement m the nasal ainvays and the 
appearance of the nose Flatness of the tip may reqmn* 
concommitant lengthening of the columella by a 
such as the one represented in Fig 19 This 
columella and diminishes the width between tie :iLfe ^ 
alae The defect pioduccd by the mobjJizst:^ ^ 
al flaps 18 filled by advancing the base 
narrowing the nares (see Fig 20) * 
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Flff 18 Raislne- the nasal tip ulth supportliiB bone srifts (From Con- 
^e^ae J M Technique of bone errafting- for contour restoration oi 
face Plastic and ReconatructK e Surger> 14 332 1954; 

A. Shape of dorsal bone graft B Introducing the dorsal 
tween the medial crura C, Position of the bone graft over the na^^ 
bones Subperiosteal contact beUveen bone graft and nasal 
scntlal Note the distal end of the graft beneath the area of ^ 

the domes of tho alar cartilages D Profile \Iuw of the dorsal bone grari 
E The pocket being prepared In tho columella between the fncdlai 
extends down to the nasal spine P Bone strut being placed In * 

umolla G Diagram showing position of columelhir strut supporting 
distal end of the dorsal bone graft Koto suture approximating meuia» 
crura Tho technique Illustrated In Fig 19 ma> be combined with this 
procedure 
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A- and B, Flat noie flue to abort columella, a condition frequently ob 
aer\ed in patienta -vrllh bilateral cleft tin. C- lacUlooa outlining flapa 
D Mobilisation of flapa to lan*tben columallo. E. and 1> Cloauro of 
aecondary de/ecta by the t T metbod and medfal dlaplacemeiit of tie baae 
of tha alaa 
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Pij 20 Tile flat nasal Up 

V and C example of flat nas il tip with short columella and wide narts 
In patient with bilateral cleft Up B and D Result obtained b> iIonKa 
tion of the columella using technlfiue illustrated In FIk 19 and lncr»asln£» 
the projection of the tip b> technique shown In Fig 18 


Conection of the Excessively Pointed Tip 

A shaip naiiow-bpped nose piesents an undesuable facial 
appeal ance This defoimity is due to the paiticulai an¬ 
atomical configuiation of the domes The dome oidinaiih 
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foima a geatly curved aicii at the point ulieie Uie lateral 
and medial crura meet, a pointed tip results if the crura 
meet at a sharp angle The technique suggested by Auf- 
richt (19*10) may be used to coirect this type of deformity 
The alai caidilages are exposctl by the iim Incision tech¬ 
nique The alai cartilage can be diiided nithout incising 
through the vestibular lining at the highest point of the 
dome , a suitable segment of caitilage can then be icsected, 
if necessary, tivo oi even three small strips of cartilage 
aie lemoved (see Fig 21), the alar cai-tiJages are then 



ITIb: 1 Correction of pointed tip (after Aufrlcht) ExcUlon of email 
aejfments ot cartlUie eliminates Uio #barp pointed dome*. 


lepJaced against the overlying soft tissues The mobile 
segments of alai cartilage bend dounnard and remain 
theie to heal in position, assuming tlie normal arch curra- 
tuie of the dome, caieful support iWth intramsal gauze 
packing maintains the position 

Coircction of the Prominent Tip 

An appreciable decrease in the projetijon cf the zip Jf 
obtained by the procedure for correctipg ihe zp 

Fig 21) The projedirg r:p jn^r V j 

s^pe or require onb a izi^dmcanan, la aaici c .o a 
diimnufaon of its Stops of Tzzzrox^ 

from the medial 2:^5 from the crzrz lateral 
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to the dome, pel nut diminution of the pi ejection of the 
tip (see Fig 22) Caieful diagnosis ivill occasionally le- 
veal that the doisum is not sufficiently pi ejected and that 
the tip IS in appaient piotiusion Fig 23 illustiates a case 
in which the employment of a septal cai'tilage giaft ovei 
the doium lemedied this condition 

Coluviellm Struts and Tip Implants 

If possible, implants should consist of autogenous carti¬ 
lage, septal and alai cartilages aie the giafts of choice 



Fiff 22 Correction of the prominent tip Excision of cartllaffO from 
lateral and medial crura, produces the desired recession of the tip 


The giafts should be of piedeteimined size, caiefully 
shaped, the edges being bevelled in oidei to blend into the 
aiea Binoculai loupe magnification is of assistance when 
paiing doivn these fiagments of caitilage with a cataiact 
knife, a foiceps with many fine teeth devised by Biown 
peimits piecise manipulation of tlie caitilage duiing the 
opeiation 

A septal caitilage implant at the base of the columella 
incieases the piotiusion of the columella or pievents le- 
trusion when it is necessaiy to lemove the lowei portion 
of the septal caitilage (Converse 1950) The giaft is 
placed thiough an incision along the anteiioi maigin of 
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the medial cius, tlus type of incision along the anteuoi 
maigm of the medial crus is a loutine proceduie m our 
Clinic The wound leaves no visible scai when caiefully 
approximated with inteiiupted 5-0 plain catgut sutuies 

In a lound tip a slight inciease in the projection of the 
lower portion of the tip may be obtained by a cartilagin¬ 
ous implant, tiapezoid-shaped \nth its base above, placed 
in front of the area of junction of the medial crura and 
domes A small flat piece of septal or alar cartilage im¬ 
planted in this area creates a "facette” and reduces the 
round appearance of the tip A small graft is also useful 
in this area in noses with bifidity if the bifidity cannot be 
completely collected by approximating the medial ciuia 

We have not found that the placing of “buttons” of 
cartilage immediately above the area of junction of the 
domes gives a satisfactory result, these “buttons" tend to 
become displaced and to produce iiregularity after post¬ 
operative edema has disappeared Inciease in projection 
of the tip is best achieved by direct action upon the alar 
cartilages, adequate shortening of the nose by excision of 
a triangular piece of cartilage from the lower portion of 
the septal caidilage, and adequate modification of the dorsum 
of the nose to a profile line which harmonizes with the 
tip In noses with a markedly convex profile line, it is 
necessary to modify the profile line by diminishing its 
projection and reducing the line m such a way that the 
dorsum is lowered to a level of a line passing tfirough the 
area of junction of the two medial ciuia 

The Bifid Tip 

Approximation ol the medial crura and the domes usually 
serves to correct the bifid tip deformity (see Fig 24) Ex¬ 
posure of the alar cartilages through iim incisions, lemoval 
of tissue between the medial crura, suitable incisions 
through the alar cartilages, excision of cartilage from the 
domes and suturing of the medial crura are the steps le- 
quiied for this type of collective procedure 




>l£: -4 The bifid tip 

ih^ bifid tip cbaracterUcd b> ieparatiou b^tTroen the medial crum. D Rmult ol talned Ij txpoauro of 

e ftiar cartila^ea by ritn Incliloua and approxaraatlon of the medial crura 








A 






Pitr 25 The nisal tip In the dc\Iated nose 

Widenlng^ of the Up by separation of the uHr cartUaGCs caused b> 
uevlatlon of iho acptal anffle B Po«toperatl\e appearance C. Hump 
^‘ormltj and retraction of the columella duo to absence of septal support 
D PostoperatiN e appearance after modification of the profile line and 
Bhortonlnfr of tho nose E, Characteristic deformIt> of the tip with wjd 
minji- Note deviation of the septum and distortion of the columella. 
t Poatoporativo appear inco of tho nasal tip 
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The Deviated Nasal T\p 

The tip of the nose rai^ely sho^Y8 marked deviation even 
m the moat deviated nose In some congenital malforma¬ 
tions the area of junction of the two medial crura is nearly 
always in the midline, altliough some distortion of the later¬ 
al crura ma^ be present due to deviation of the soptal angle 
Pleasure of the laterally twisted septal angle may cause 
separation of the alar cartilages \vith bifidity of the tip 
and asymmetry, one lateral crus or dome being higher than 
the other (see Fig 26 A, C and E) The pressure of tlie 
septal cartilage to one side of the columella results in later¬ 
al displacement of one medial crus with separation of the 
crui-a, widening and distortion of the columella, and lat¬ 
eral protrusion of the lowei end of one of the medial crura 
(sec Fig 25-E) 

Straightening the cartilaginous septum is an essential 
procedure to correct the nasal tip in such cases It may 
be accomphfihed by a conseiwative technique, in other cases 
resection of the lower portion of the septal cartilage is 
necessary, a transplant of septal cartilage is placed into 
the columella to prevent retraction (Converse 1960) 

Asymmetry of the lateral crura requires removal of a 
greater quantity of cartilage from one side than fiom tlio 
other, bifidity requnes approsimabon of the medial crura 
(see Fig 26-B, D and F) 

A New Technique for Conectwn of the Wide CoUimella 


Tins condition is usually due to deviation of the lowei edge 
of the septal cartilage and to lateral traction upon one medial 
crus, causing one medial crus to become separated from 
the othei, and leaving a wide gap behreen the cartilagin 
ous structures (see Fig 26-A) Mattress sutures through 
the skm tend to cause an inflammatory reaction To pre¬ 
vent this compheabon, the following technique has been 
used successfuhy-^n incision is made along the anterior 
^rgin of the medial crus on each side m its lower portion 
(see Fig 2^B) the overlying aim of each medial crus is 
then separated from the cartilage (see Fig 26-C>, and the 
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Fig 26 Narrowing the wide columella 
A, The Ide columella Is usually due to a separation of the medial crura. 
B Incision along the anterior margin of the medial crura, C Ele\atlon 
of the columellar skin from the medial crus D Sectioning the medial 
crus, B and F Suture placed through the medial crura for approximation 


soft tissues between the cruia aie lemoved When the 
medial ciuia diveige maikedly fiom each other, a trans- 
veise incision is made in the medial cius wheie the point 
of diveigence begins in older to bieak the spiing of the 
cartilage (see Fig 26-1)) A mattiess sutuie of 5-0 chiomic 
catgut appioximates the medial cima (see Fig 26-E and 
F), the sutuie is placed subcutaneously and in this man¬ 
ner does not ulceiate thiough the skin, the usual cause of 
inflammatory reaction 
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COMPLICATIONS 

Complications are usually due to fiiluie to acWcNc saUa- 
factory shaping of the nasal tip by inappwprlate, inadequate 
or excessive surgery Some of those complications ana 
their correction have been discussed pieviouflly in this paper 
(see Fig 1 and 2) 

Slight irregularities may be corrected by small cartilage 
grafts 01 by trimming piotruding edges of cartilage- Sec¬ 
ondary procedures should be instituted not cailier than four 
months after the pnmaiy operation to allow the edema to 
subside and the tissues to soften The Safian or eversion 
techniques have provided the most satisfactorj methods of 
approach for these secondaiy procedures- Inadequate con¬ 
traction of the soft tissues and the pinched tip deformity 
are complications which require special consideration- 

hiadeqiuxte Ccmtrcction of the Soft Ttmu^ 
over the Modifxed FrametcorK 

Excess skin and soft tissue over the modified nose frame¬ 
work is a frequent complication following corrective plastic 
surgery and occurs most frequently In the supra tip area- 
Contraction of the soft tissues may extend for six months 
or as much as a year Because tlie soft tissues fail to adapt 
themselves to the underlying profile line constituted by the 
newly formed dorsal border of the septal cartilage, a con 
vexity of the supra tip area results which negates an other 
wise satisfactory result The convexity in the supra tip 
area is usually temporary in young individuals, due to soft 
tissue excess alone, for the akin is rich m elastic fibers and 
contraction occurs progressively m older individuals, con¬ 
traction may be inadequate The age of the mdividual must 
be considered when planning reduction m the sixe of a very 
large nose, it should also be recalled that contraction of the 
soft tissues m older individuals may be incomplete 

SweUmg m the supra tip area may also be due to an ex¬ 
cess of localized subcutaneous fat and muscular tissue, re- 
quirmg subsequent removal The eversion technique gives 
adequate exposure for the procedure- An incision is made 
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to expose the aiea Careful lemoval of the subcutaneous 
tissue IS accomplished with scissois, caie being taken to 
avoid button-holing the skin oi even to dissect the subcutan^ 
eous tissue at a too superficial level in oidei to avoid skin 
necrosis 



Pi£r 27 The septal angle test 

A useful test to assist the surgeon In evaluating the amount of 
to resect from the septal angle Traction dovNnvsarcI upon the 
causes the septal angle to protrude under the akin of the supra-tip are 
if cartilage remains In excess In this area 

There may be considerable thickening and stiffening ovei 
the tip due to the development of sebaceous and sweat 
glands m the legion Sebonheic skin does not contract, 
and IS unfavorable for satisfactory modification of the tip 

Convexity m the supia-tip area is often due to inadequate 
tiimming of cartilage of the septal angle (see Fig 27), it 
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may also be due to excessive removal of septal cartilage, 
forming a pocket bebveen the septal angle and the alar 
caiiilage (see Fig 2) 

Treatvicnt of the Pinched Txp 

Excessive I'emoval of cai*tilago from the domes results 
m a tip which is too pointed, a difficult condition to cor¬ 
rect When excessive cartilage has been removed from the 
lateral crus of the alar and lateral cartilages, a pinched 
deformity with stenosis of the nasal airv,ny 8 results, partic- 
ulaily if an excess of vestibular lining has also been re¬ 
moved (see Fig 2 &-A. C and E) 


The pinched nose with vestibular stenosis presents a dual 
problem i deficiency of the linmg, which causes an inward 
pull upon the external nasal structures must be remedied, 
and 2 absence of cartilage which requires support Such 
cases have been successfully treated by the following pro¬ 
cedure Intranasal scar tissue is removed, and cicatricial 
bands are eliminated by a Z-plaaty procedure The remain¬ 
ing intranaaal raw area is then covered by means of full- 
thickness slon grafts from the upper eyelids. This skin 
is preferred because it is thin skin devoid of hair foihdfis 


and is readily available An alternate source of grafts js 
the skin situated on the posterior aspect of the auncle; iZso 
relatively thin skim Dental compound is carefully 
in warm water, then applied over an alcohol V —7 
after being covered ivith a layei of paraffin ^ 

compound is rolled into a cigar shaped mass 
fully pressed into the nasal vestibu/e. ^ 

hardened in sterile ice ivater A mold cf ^ 

for each vestibule and is duplicated. Cti? zr 


to carry the skin graft which is r- 
surface outward The alteraanr rnji:; ^ 


construction of a thin aayLc 

pound mold is remoied aftei'i 7^' c ts 

replaced by the prepared ag— t:.* t ^ 

can be shell like m 

worn inside the nose rr,,^ ' 

ceas of the ih .-4 .Wr-^ ^ 
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Fig 2 S The pinched tip duo to excessHe removal of alar cartilage an 

\eatlbular lining 

A and B T>plcal appearance of pinched tip following an operatioiib> 
an unqualified practitioner Note also the Inadequate of Mic 

file line correction the retraction of the columella and ti/joa- 

llp C and D Correction obtained b> accondar> 03tcotom> 
tlon of the profile line autogenous acptal ca^tila^;e graft in the coium 
The deficient n tsal lining was restored and small thin acrylic molds em 
plo>ed for support E T>plcal pinched tip F Result obtained ^oto 
lutra-‘\ eatlbular molds \lslblo in photograph These acrylic molds uero 
designed and fitted b\ X>r Harr\ n Shapiro 
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fold Mow The pvosthesea should be worn for a long period 
of time because of the probability of eventual contmction 
of the lutranasal skin graft, when the caitilago deficiency 
13 extensive they should be worn permanently Fig 28 
dlusttatea a case m which this type of treatment was em¬ 
ployed to eradicate a deformity produced by excessive re¬ 
moval of caitilage and vestibular skim 
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RECOVERY FROM ACOUSTIC TRAUMA 
IN THE GUINEA PIG *j- 

Donald H Eldredge, M D , 

Walter P Govell, M D , 
and 

Hallowell Davis, M D , 

St Louis, Mo 

INTRODUCTION 

This papei desciibes one of a senes of studies undertaken 
to explore more thoroughly the significant parameters of 
acute acoustic trauma and to evaluate some of the methods 
used to study acute acoustic trauma in the guinea pig 

In one of the earlier studies^ in this senes, ears were ex¬ 
posed to tones generated by a siren Some of the specimens 
were obtained immediately after exposure, but most of the 
guinea pigs were shipped alive from the location of the siien 
at Wnght-Patterson AFB, Ohio, to Washington University 
Medical School in St Louis, Mo, before being sacrificed to 
obtain the temporal bone specimens For this reason the 
pathology during the fust week after exposure was largely 
neglected In another series^ all of the exposures were made 
with electrodes in place and the specimens taken imme¬ 
diately 

The present senes of experiments was designed to relate 
the pathology, observed during the fust week after trauma, 
both to the patlrology in acute experiments and to the path¬ 
ology’- at longer interwals after trauma Both electio- 
physiological and histological methods are used to evaluate 
the injuries The primary method is histological and the 

•Supporttcl b> Contract Xo AP lS(600)-53 between WaahlnKton UnHtr- 
8lt> and the Blo-Acouatlc Branch of the Aero viedlcal Laborntorj WrlKht 
Air Do\ oloptnunt Center 

tProni the Department of Otolaryngology Washington Unl\ersit\ ‘School 
of Medicine and Ccntial Institute for the Deaf St iLouis ilo 

T in whole or In part Is permitted for an> purpose of the 

t iiUtd States Government 

forpnbllcaUon 0^cto1c"r®2D'I-arj n^oscop. Office and accepted 
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elecli'ophysiological leaulta are compared to this standard 
In order to evaluate tlie possible influence of the surgical 
techniques required by the electrophysiological method on 
the observed pathology, parallel experiments omitting this 
surgery are included 

In tliese new studies it is assumed that any injury to the 
oi-gan of Corti is significant but not necessaril> proportion¬ 
al to loss of hearing function Otlier experiments^* em¬ 
ploying conditioned response techniques indicate that hear¬ 
ing function IS not related to degree of observed injury in 
any simple way 

PHVS10U>C1CAL AND ANATOMICAL METHODS 

Young adult guinea pigs (200-300 g) were anesthetized 
with Dial (Ciba) in urethane (0 50 cc per kilo, mtraperito- 
neally) The ears, which were to be examined by both electro- 
physiological and histological methods immediately aftci 
acoustic trauma, were opened by a ventrolateral approach* 
tliat exposed the bulla The bulla was opened and nichrome 
steel electrodes were inserted in scala tympani and scala 
vesbbuU of the basal turn m scala vestibuh of the third turn 
and in the apex," and fixed in place with dental cement on 
the edge of the opened bulla A metal ear-speculum was 
secuiely sewn into the ear canal The open end of the 
speculum was finnly seated in a length of garden hose con¬ 
nected, as a closed system, to an Atlas PM 25 loudspeaker 
driver unit The electrodes were connected through cathode 
follower circuits and a balancing nebvoik" to allow simul¬ 
taneous differential lecordmg of the cochlear microphonics 
(CM) from the basal and third turns and of the nerve ac 
tion potential (AP) from the cochlea as a whole Thiesh 
olds and the maximum potentials produced by non injurious 
sound pressure levels (approximately 110 db*) weie deter¬ 
mined, a, foi the ovei-all AP produced by 600 cps and 8000 
cps tone pips, b for the CM produced in the third turn by 
a 600 cps tone, and c for the CM produced in the basal turn 
by a 2000 cps tone. These CM measures have been pre 


our acou.tlQ reference level Si 0 000 microbar ihrouffhouL 
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viously shown to be a elated to the condition of the oigan 
of Coi’ti' The AP nieasuies weie made foi other leasons 
and will be lepoited sepaiately The eais weie then ex¬ 
posed foi one minute to a 170-cps oi a 545-cps tone at sound 
piessuie levels langing fiom 136 to 156 db The same 
thiesholds and maximum voltages weie again measured 
immediately aftei exposiue and veiified one hour aftei ex- 
posuie These exposuies weie expected to pioduce peima- 
nent injuiies m the tluid turn at oi near one pan of electiodes 
and lessei oi no injuiy in the basal tmn at the site of the 
othei pan of electiodes 

Those eais that weie to be examined on anothei day and 
those ears to be examined only by the conventional histo¬ 
logical method weie simdaily exposed -with the speculum 
seivn 01 held secuiely in place, and the animals weie allowed 
to lecovei fiom the anesthesia Aftei one, two, seven oi 
14 days those animals that weie to be exammed by both 
methods weie again anesthetized, electrodes weie placed 
and the post-tiaumatic thiesholds and maximum voltages 
determined as desciibed above 

Foidy-two eais weie examined by both methods, and 33 
additional eais weie examined only histologically ivithout 
the complications of suigeiy and insertion of electiodes 
The animal undei anesthesia was bled and the ciiculatoiy 
system washed with physiological saline solution Fixing 
solution (Heidenhain-Susa) was immediately injected and 
the tempoial bone i amoved foi fixation, decalcification and 
subsequent sectioning Eveiy fifth section was mounted 
foi micioscopic examination The methods of perfusion, 
fixation, sectioning, etc, weie the same as those used in 
eailiei phases of this investigation ' The micioscopic exam¬ 
inations weie geneially confined to mid-modiolai sections 
of the cochleas except to assess possible local damage done 
by the dulls oi the electiodes 

ACOUSTIC EXPOSURES 

Acoustic tiauma Mas produced by the same electio-acoustic 
system employed foi measuimg the electiical i espouses We 
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had intended to confine the sound pressure levels of the 
exposures to 142 to 146 db, the threshold described earlier* 
for permanent injury from a one minute exposure After 
about three-quarteis of the expoaurea had been completed 
a check calibration of the electio-acouatic system revealed 
that the previously published calibration was only approx¬ 
imately correct as used in these experiments Sound pres¬ 
sure levels were measured, as before, just in front of the 
tympamc membrane by means of a probe-tube microphone 
made from a 20 gauge spinal puncture needle* It was 
found that minor changes in the coupling of Uie system 
could produce changes m sound pressure level that ranged 
from SIX db below to ten db a^ve the previous average 
calibration Smee we could not control these differences 
leliably, we can only say that tlie exposure sound piessuro 
levels lay between 136 db and 156 db Some evidence ad¬ 
duced from the normal thresholds indicates the levels were 
usually higher rather than lower than the intended values 
of 142 to 146 db 


RESULTS 


Normal Valuss 

These experiments raised the question of normal values 
for the electropbysiological potenhals In previous experi¬ 
ments pre-exposure thresholds for CM and maximum poten 
tials for CM were routinely measured So long as these 
values were reasonable and so long as the configurations of 
the responses were quahtatively normal, the ears were ac 
cepted for experiment The losses for the CM potentials 
were determined directly by subtracting post-exposure 
thresholds and maximum potentials from the pre-exposure 
values For the present senes, m order to be able to evalu 
ate injury from post exposure potentials alone, it wm 
necessary to establish normal pie-exposure values 

Although threshold values for CM are subject to the un¬ 
certainty of calibration described above, the maximum CM 
^tential obviously depends bUle if any on this calibration 
It ivas possible to compaie the maximum CM potential ob- 
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seived for the small gioup (N = 8) of pie-exposuie eais m 
this senes to those observed in a subsequent senes of 52 
noimal eais measuied using a moie piecisely calibiated 
acoustic system These compansons foi the maximum CM 
potential pioduced by a 500 cps tone m the tluid tum and 
foi a 2000 cps tone in the fust tum aie shown in Table I, 
togethei with the mtexquaidale lange foi the laigei senes 


TABLE 1 

Nornial Maximum Cochlear Microphonlc Potentials, 
(Voltage levels In decibels above 1 microvolt peak to peak) 





Pre-exposure Series 

N = S 

Median 

Ql 

Later Series 
N = 62 
Median 

Q3 

500 

2000 

cpa 

cps 

tone 

tone 

,, 65 db 
,, ,,,.70 db 

63 db 
67 db 

mm 

■ 


It IS deal that the smallei senes contained in the present 
expenments is a good sample of the laigei moie lecent 
senes Accoidingly the median values of the maximum 
CM potential have been used as tlie nomial values to which 
all post-exposuie values weie compaied We cannot com- 
paie the median values foi the CM thieshold m the same 
way but have assumed that the small sample is also ade¬ 
quate in this dimension Oui values foi thieshold shift 
weie obtained by subtracting post-exposuie thiesholds fiom 
the median pie-exposuie thieshold obseived foi the sample 
of eight eais 

CORRELATION OP ELECTRICAL INDICES WITH LOCAL 
PATHOLOGICAL CHANGES 

Pieviously in acute expenments^ we have established gen- 
eial 1 elationships between the degiee of local injuiy and 
the decibel losses, both in sensitivity and in high-level output 
of the cochleai nnciophonic Diffeiential lecoiding flora 
paiied intiacochleai electrodes allows measuiement of the 
coclileai miciophonic pioduced by a small segment, tliree 
to foui millimeteis, of the basilai membiane Foi this 
leason the loss of electrical potential is specific foi the in- 







eldbedgb, et al , acoustic TKAUMA (1 

juvy to the portion of tlie organ of Corti between the elec¬ 
trodes 

The same nine-point scale* for rating the seventy of the 
anatomical injur> to the organ of Corti lias again been used 
Briefly, 1 and 1 + indicate ''normal” and hvithm normal 
limits”, 2 and 2 -f indicate minor degrees of exudato, vacuoU 
zation of cytoplasm in hair cells or mild changes in the 
nuclei of hair cells, 3 and 3 + indicate larger vacuoles, swell¬ 
ing and disintegration of cells and nuclei and extensive 



yiR 1 ^cal I^ury to the hair colla In the third turn ploUtd ngtUn»t 
decibels rl*e of CiT threahuM for 600 ops )n the third turn< Tho eyrn 
bole correepond Vo the dlllerent duraltoni of the recovery period For 
Injury •cale iee text- 


loss of mesothehal cells, 4 and 4 -f indicate partial absence 
of hair cells or their nuclei and disiuption of suppozling 
structures, often including rupture of Reisanei-*s membi-ane 
5 indicates absent hair cells, separation of the organ of 
Corti from the basilar membrane and often complete ab¬ 
sence of the organ of Coi'ti 


The relation of the condition of Reissnei’s membrane to 
the observed potentials is obseme. It is not always easy to 
^ign to a pai-ticulai injury a value on the injury scale when 
Beissuert membrane is luptured Occasionally i-elatively 
normal^ppeaimg hair cells ivill be accompanied by rupture 
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of Reissnei’s membiane The piactical implications of 
such a combination aie not clear Aibitiaiily we have lated 
the injunes pnmaiily on the condition of the cells of the 
oigan of Cold:! and then noted sepaiately when Reissner’s 
membiane was injuied The lesults aie contiadictoiy ui 
some instances wheie rupture occuiied with lelatively shght 
changes in the oigan of Coiti, there was total loss of elecbn- 
cal potential, in othei instances, the losses ivith rupture 
weie small We have no satisfactoiy explanation foi this 



Pip 2 Local Injurj to tho hair cells In the third turn plotted apainat 
decibels loss of maximum Cil output for 500 cps from the third turn 


The degiee of injuiy observed anatomically in the thud 
turn is plotted against the decibel use in CM threshold in 
Fig 1, and against the decibel loss of maximum CM poten¬ 
tial in Fig 2 All dmations of the recovery period are 
presented together but are identified as sepaiate parameteis 
by the diffeient symbols These relationships compare fa¬ 
vorably with those previously lepoidied- foi acute injuries 
The duiation of the recovery period does not appear as an 
important parameter 

A new finding is the relation between the degiee of in¬ 
jury observed anatomically m the fust turn and the electro- 
physiological potentials Degree of injury is compaied to 
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decibels rise m CM threshold in Fig 3, and to decibels loss 
of maximum CM potential m Fig I The oigan of Corti m 
the first turn of all ears was “normal” (1) or ‘Svlthm 
normal limits (1+) when examined microscopically un¬ 
less theie was also rupture of ReisaneFs membrane Sue 
of these casentiallj normal ears shoned threshold losses of 
21, 23, 29, 30, 32, and 33 db, and icspective losses m maxi¬ 
mum potential of 4, 11, 12, 10, 11, and 12 db On the basis 
of these tosses we expected to find discrete minor injunes 
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Prevlously^ threshold losses of 20-80 db and losses of 
maximum potential of 10-16 db were associated with in¬ 
jury ratings of “2“ We believe the absence of these mmor 
mjunes in the present series may be siemficant and have 
considered several possible explanations foi this finding 


The possibility that anatomic recovery may significantly 
p^cede physiological recovery is an attractive hypothesis 
that might expiam the discrepancy An ear judged “with- 
in normal limits” one or two weeks aftei trauma might 
earlier have shown evidence of moderate injury, whereas 
an ear “within normal limits" on the same day or 

one or 0 ys after trauma might never have shoivji any 
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evidence of injui-y It is reasonable to assume that these 
eais which appeal the same might function diffeiently and 
show diffeient losses in then electiophysiological potentials 
Statistical analysis, howevei, failed to leveal a lelation be¬ 
tween duiation of the lecoveiy peiiod and these losses 

A second hypothesis assumes that even though the fust 
turn of the cochlea appeals essentially noimal (1 oi 1-f) 
the electiical potentials pioduced in the fust tum may be 
influenced by the seventy of the mjuiy in the thud turn, 



Flu *1 IjOcal Injury to the hair cells In the basal turn plotted affflinsl 
decibels loss of maximum CM output for 2000 cpa from the basal turn* 


howevei, the thieshold losses found when the fust turn 
was essentially normal did not con elate 
(1^18, 5%=»45) with the thieshold losses measuied m 
the thud turn oi with the degiee of injuiy found anatomical¬ 
ly m the thud tum (i'=05) This lack of con elation also 
aigues against the existence of any othei vanables, such as 
anesthesia oi hypoxia, whicli should pioduce similai changes 
m the physiology of both turns 

Anothei hypothesis, not subject to test m tliese axpen- 
ments, depends upon the fact that, dunng stimulation by 
a low fi*equency tone, adjacent segments of the basilar mem- 
bx*ane in the fust turn move m phase while those in the 
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tlurd turn move shghtiy out of phase Possibly the kind of 
anatomical injury tliat can be related to losses in electro 
physiological potentials depends to some extent on the pres^ 
ence of the slieanng forces tliat must accompany longitudin¬ 
al bending of the basilar membrane 

A. fourth hjTJothcsis, which is also not subject to test here, 
letreats to the assumption of ' sub-microscopic" injury This 
hypothesis would include biochemical depletion of tlie hair 
cells or possibly minor displacements of liau cells which 
we cannot distinguisli from sectioning artifacts 

PATHOLOGICAL CHANGES. 

This senes of experiments was designed to have features 
comparable to each of two previous senes** and also to 
provide some internal control on the possible influence of 
the insertion of electrodes on the pathology obseiwed after 
acoustic trauma. 

The methods used for the present senes are nearly identi¬ 
cal to those pi-eviously reported by Davis et al * in regard 
to the acoustic system, the exposure fiequencies, the ex¬ 
posure intensities, the exposure duration and the electro- 
physiological measurements Tlie methods differed to the 
extent that the majority of the exposures in the present 
senes were made with the bulla intact and the ear was 
allowed to heal for varying intervals after the acoustic 
trauma. In the method employed by Davis et al, the ex¬ 
posures were made with the buJIa open and the dectrodes 
already in place The temporal bone specimens were taken 
approximately one hour after the acoustic ti*auma. 

The histological changes found in the cochlea were quite 
similar The extent, the location and the seventy of the 
lesions were the same so long as the injunes were not com¬ 
plicated by rupture of Keissner*s membrane In the present 
senes rupture was occasionally accompanied by substantial 
injury to the whole basilar membrane from round window 
to apex. The more severe injuries were still centered in 
the third and fourth turns These constitute the most ex- 
tensive mjunea encountered to date In the previous senes 
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the incidence of luptuie of Reissner’s membiane was slight¬ 
ly highei, and when it occuiied was usually associated with 
an inciease in apical injuiy A loss of mesothelial cells 
fiom the tympanic surface of the basilai membiane, par¬ 
ticularly in the thud and fourth turns, was similar for 
each senes Small amounts of red blood cells, usually in 
scala vestibuli were found with about the same incidence 

The pimcipal differences noted were in the states of de¬ 
generation and repair observed in the cochlea These sec¬ 
ondary changes, of course, did not appear in the previous 
senes- Proliferation of low cuboidal epithelium over a de¬ 
nuded basilar membrane occurred at the earliest between 
one and two days following the exposure and appeared to 
be complete within one week Regeneration of mesothelial 
cells occurred more slowly or occasionally not at all De¬ 
generative changes in peripheral nerve fibers and spiral 
ganglion cells usually appeared two weeks after exposure 

The methods used for the present series were like those 
used by Covell and Eldiedge^’" in that the bulla was intact 
during exposure, and the ears were allowed to recover for 
varying periods following exposure The methods were 
different in that Coveil and Eldiedge used a siren sound 
source, higher frequencies, often higher intensities, and no 
electiophysiological measures on the ears exposed to the 
siren, furthermiore, few ears were examined less than one 
week following acoustic trauma, while many were examined 
after intervals of more than two weeks 

A number of systematic diffeiences appeared between the 
injuries for these two senes These differences are ielated 
to the portions of the basilar membrane most strongly stim¬ 
ulated by the different exposure frequencies used The 
chief difference, as would be expected, between the siien 
exposures, ranging from 4 kcps to 40 kcps, and the present 
senes was the location of the injury along the basilar mem¬ 
biane In the siren experiments the lesions were found to 
occur in the lower one-half of the coclrlea with only minor 
lesions, if any, m tlie thud tuni of tlie cochlea As the fre¬ 
quency of the exposure tone was increased the lesions 
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moved further tow aid the lound window In the present 
series the upper one-half of the cochlea was involved, and 
frequently lesions were discernible along the entii'e extent 
of the basilar membrane with a tendency for the more 
maiked injuiies to involve the fourth turn of the cochlea^ 

Other differences which may have importance were ob 
served In the present series, the internal liair and sup¬ 
porting cells of the first tuin fiequently revealed nucleai 
and/oi cytoplasmic alterations in tlie absence of other lesions 
at this location Degeneration of the connective tissue cells 
of the limbus was common in the turns apical to the maxi¬ 
mum injury, the tliird and fourth turns, after siien ex¬ 
posures but was rarel> seen at anj location in the present 
senes In the present series rupture of Reissner’s mem¬ 
brane ivas more frequently observed as was also thinning 
and even a separation of the two layei's of this membrane 
The mesothehal cells on the tympanic surface of tlie basilar 
membrane were consistently more affected For the present 
we believe these differencs also ai-e related to the different 
patterns of vibration of the basilar membrane 

Tlie othei differences that wei*e observed aie logically 
related to the diffeient lengths of time allowed foi the ears 
to recover after exposure As noted above, the earliest that 
low cuboidal epithelium replaces missing organ of Coidii is 
about one or Uvo days aftei exposure Other clues to the re 
CO very sequence are somewhat less objective 

It IS necessai*y here to distinguish between piocesses 
tliat can be consideied recovery and those that aie healing 
m the sense that scar*’ of inactive tissue has covered over a 
gap of mjui*ed cells The evidences seen for healing aie 
relatively straightforward. The low cuboidal epithelium 
which covers a denuded basilar membrane is a good example 
A somewhat thinned layer of mesotheliaJ-like cells sirailai- 
ly appears on the tyrapamc surface of the basilar membi-ane 
Club-like formationa may be found on the tom edges of the 
ruptured Reissnei**s membrane 

Recovery of mildly injured cells to their normal state 



78 


ELDREDGE, ET AL ACOUSTIC TRAUMA 


both anatomically and physiologically is moie difficult to 
deteimme Limitations inheient in the methods of piepai- 
ing the specimens and m the lesolution of light micioscopy 
often leave unanswered questions about the piobable con¬ 
dition of specific cells Seveial obseivations, howevei, lead 
us to believe that tiue lecoveiy often occuis The acutely 
injured but intact oigan of Corti may leveal minoi changes 
in hail cells and a swelling and vacuolization of supporting 
cells The mteinal phalangeal cells aie particularly sus¬ 
ceptible to such changes Coiresponding cells examined 
a few days after tiauma show a moie nonnal appearance 
Immediately aftei tiauma there often appears to be an in¬ 
jury to the distal ends of Deiteis’ cells m the area of Deiteis’ 
cup Alexander and Githlei*® have previously described dis¬ 
locations between hair and supporting cells in this location 
This injury is followed on the fust and second days aftei 
trauma by swelling and enlargement of Deiters’ cells to such 
an extent as to impart an appearance of shorter external 
hail cells Protoplasmic extensions of supporting cells may 
bulge between the external tunnel rods into the tunnel of 
Corti A week after tiauma these extensions can become 
detached from the cell and spheres and globules are left m 
the tunnel The associated injured cell has by this time 
either returmed to a more normal appearance or further 
degenerated In some specimens the degree of injury to 
the organ of Corti was less than usually found ivith loss of 
mesothelial cells directly beneath it As noted above meso- 
thelial cells are replaced rather slowly It is possible that 
these cases represent recovery of minor injury to the hair 
cells that precedes replacement of the mesothelial cells 

The appearance of the overall lesion along the basilar 
membrane one week or more after trauma also provides 
circumstantial evidence that the so-called minor anatomical 
changes may either disappear or else go on to further de¬ 
generation Injuries examined immediately after trauma 
show a gradual gradation of normal to maximally injured 
organ of Corti along the length of the basilar membrane 
Later the injuries tend to show a much narrower range of 
gradation The scale by' which the injuries can be rated 
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tends to be leduced to “normal", ‘modeiately degenerated*' 
and “severely degenerated** or “absent**, further, the bound- 
aues of ai*eaa so classified arc rathei shaip \Ve assume 
these “boundaries" aie emphasized by the recovery of cells 
on one side and further degeneintion of cells on the othei 

Within the piesent senes the exposures for those ears 
wliich were subsequently opened for mi plantation of elec¬ 
trodes are directly comparable to the exposures received by 
the unoperated ears The injunes showed about the same 
range of variation for each kind of expeiiment. The extent 
of the lesions along the basilar merabrone, their natuie and 
seventy were about the same for tlie two groups. The only 
noticeable difference was tlie presence of a few red blood 
cells, usually m the scala vestibuh m oi near the turns into 
which electrodes had been inserted There weie no rod 
blood cells in the scalae of the cochleas of the nonoperated 
animals The incidence of ruptuie of Reissner*s membraiiL 
was approximately the same foi opeiated and nonoperated 
ears, and so was loss of mesothelial cells There was no 
apparent difference in the incidence of apical Injuiy be¬ 
tween the two gj.*oups Approximately one-tliiid of all speci¬ 
mens revealed rupture of Reissner*a membrane When rup¬ 
ture was found to have occurred the seventy of the apical 
lesion was usually markedly mcreased 


DISCUSSION 

The relative importance of specialized anatomical struc¬ 
tures of the cochlear duct to the maintenance of normal 
function of the organ of Corti is not entirely clear Reiss- 
nei**a membrane is a biochemical® and electrical^’ ^ barrier 
Rupture of the membrane should allow mixing of endolymph 
and perilymph and shunting of at least one physiological 
potential We would like to assume that this barrier is 
critically important to normal electrophysiological function 
of the ^ M noted earlier, the losses of potentials associat¬ 
ed wth rupture of Keissner’s membrane were inconsistent 
and do not mprove our understanding of normal function 
of the e&r Mixing may even occur without a complete rup¬ 
ture. An apparently intact membrane may be thmned d^ 
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to stretching", the two layeis of the membiane may be split 
apart or minute luptuies may be piesent and the peimeabil- 
ity of the membiane coiiespondingly alteied In oui studies 
we have come to lecognize thinning, splitting, etc, as effects 
of tiauma even though they may also occur as aififacts 
The layei of elongated cells that is continuous with the lin¬ 
ing of the scala vestibuli is fiequently torn while the undei- 
lying epithelial layer of the cochleai duct remains intact 
The nuclei and cytoplasm of cells of both layeis show the 
effects of an abnormal amount of bowing or stretching of 
the membiane The nuclei may be pycnotic and cell bound¬ 
aries indistinct or they may stain feebly in comparison with 
other areas of the membiane not subjected to the same stiess 

Degeneration of connective tissue cells in the limbus is 
one of the puzzling changes associated with the pathologj' 
of acoustic tiauma The location of this finding is usually 
not at the same level as the most severe injui-y to the organ 
of Cord;! It is most frequently found after exposures to fre¬ 
quencies above 1000 cps A similar degenerative change is 
sometimes found in the tympanic part of the spiral liga¬ 
ment The latter lesion, however, is usually in the tuni of 
maximum injury and does not seem to be related to the 
frequency of the tone used to produce trauma The degen¬ 
erative change in the limbus has been noticed by Schu- 
knecht’’ in the cochleas of senile cats, but it is an uncommon 
finding in sections of cochleas of semie guinea pigs “ The 
illustrations accompanying the article by Riskaer et al “ on 
the effects of neomycin on the guinea pig cochlea show the 
same changes in the limbus It is doubtful that this finding 
has much bearing upon the function of the organ of Coiti 
unless it can ultimately lesult in shrinkage of the limbus 
with consequent dislocation of the anchorage for the tectoiial 
membiane The epithelial border of the limbus and Husch- 
ke’s teeth, upon which the thin portion of the tectoiial 
membiane rests, are usually found to be intact even when 
there has been a degenerative change in the connective tis¬ 
sue cells beneath them We believe'® that in movement of 
the cochleai partition by intense sound stimulation, the 
point behind the attachment of Reissner's membiane to the 
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limbus 13 a vulnerable spot, and the endothelial-like cells of 
the lininff of scala vestibuli covermff the hmbus at this point 
may rupture. Perilymph from the scala vestibuli may then 
enter the substance of the limbus It is possibly significant 
that rupture of Reissner's membrane does not appear m the 
same turns as degeneration of these connective tissue cells 
The membrane, however may be bowed and thinned indicat¬ 
ing the presence of stress The combination of these observa¬ 
tions and Poesy’s descnption” of relative motions among 
the components of the basilar membrane suggest that rup¬ 
ture of Reissner^s membrane may be associated with pre¬ 
dominantly perpendicular displacements of the organ of Corti, 
whereas injury to the attachments of Reissner's membrane 
may be associated uith predominantly longitudinal, or occa¬ 
sionally radial, displacements of the organ of Corti 

The significance that can be attached to loss of mesothelial 
cells on the tympanic surface of the basilar membrane la 
questionable. This lesion is most often seen m the same 
areas as the more severe mjunes to the organ of Corti The 
mesothelial cells appear to have been stripped from the mem¬ 
brane and rolled into a cylinder Proliferation of cells which 
are continuous with the lining of scala tympani over such 
a denuded area frequently occurs m about a week following 
the exposure Since we now believe that the tunnel of Corti 
and other spaces of the organ of Corti contam penlymph, 
we also believe that the mesothelial cells have no funcbonal 
importance as a part of semipermeable membrane In sup¬ 
port of this view we have observed normal organ of Corti 
remaining m areas where the mesothelial cells were tom 
away Similarly sections through cochleas of senile guinea 
pigs^* often show a loss of mesothelial cells m the second to 
fourth turns inclusive This loss is presumably the result 
of degenerative changes with age and la not always accom¬ 
panied by marked change in the sensory or supporting cells 
of the organ of Corti 

The reticulai lamina is usually regarded aa being par- 
tacularly resistant to fracture by force It was found in 
dissection of pieces of oi-gan of Corti m the fresh state’* 
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that hail and supporting cells lemamed attached to the 
reticulai lamina while othei attachments were lost We 
have found that the internal haii cell may occasionally lose 
its insertion in the leticulai lamina and buist out of the 
oigan of Coiti following exposuie to intense sound We 
legald the leticulai lamina as an important pait of the 
baiiiei between the endolymph of scala media and the pen- 
lymph mthin the oigan of Corti and thus of gieat function¬ 
al impoitance physiologically as well as mechanically Mild¬ 
ly injuied cells which normally would be expected to lecovei 
mpy well degeneiate in the piesence of any injuiy to the 
reticulai lamina which i educes its effectiveness as a bar- 
rjei. We have obseiwed small teais in the leticulai lamina 
aftei tiauraatic exposuies Some of these aie undoubtedly 
aitifacts Othei s aie accompanied by degeneiative changes 
in the sensoiy cells that aie out of proportion to the con¬ 
comitant minoi injuiies to the supporting cells We believe 
these teais aie leal and can account foi the obseived path¬ 
ology 

It IS unfoitunate that because of technical difficulties in 
the piepaiation of sections of cochleas theie is no way m 
which to ]udge a change in position and shape of the tectoi- 
lal membiane Accompanying seveie lesions to the organ 
of Coiti the tectoiial membiane has sometimes been torn 
fiom its limbic attachment Theie is little doubt that dis¬ 
locations of it in 1 elation to haii and supporting cells do 
occui and it is not possible to pi edict the effects of such 
malposition upon function It was slwvn, in dissection of 
the cochleai duct m fiesh specimens, that the tectoiial mem¬ 
biane can be leadily lifted fiom the oigan of Coiti and 
that its connections with the haiis of the sensoiy cells can 
easily be bioken 

A fractuie oi exti erne bowing of the tunnel lods has m 
ceitain instances been consideied to be adequate to injuie 
neighboiing cells Schnukecht*® believes that the exteimal 
hail cell closest to the external tunnel rod is most fiequently 
injured m acoustic trauma Less leadily detectable is any 
injuiy to the fine nerve fibers that pass between the tunnel 
rods 
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We believe that there exist some cellular changes oZ im¬ 
portance which are not readily visible with light microscopy 
Examples of these are minor injuiies, 1 to nerve endings 
and base of external haii cells in the leglon of Deiters’ cup, 

2 to the reticular lamina, S to the tectorial membrane, 
and 4 small cellular dislocabons that are difficult to dis¬ 
tinguish from the artifacts due to sectioning, embedding 
and fixation It is possible that some of the electrophysiolog- 
ical losses in the basal turn associated with normal organs 
of Corti can be explained on tins basis 

SUMMARY 

Guinea pig ears ha\e been examined anatomically and for 
changes m electrophyaiological responses one, two seven 
and 14 days follow mg acoustic trauma by low frequency 
tones Previously established relationships bebveen injury 
and response potentials are confirmed for the areas of major 
injury These relationships do not exist, however, m othei 
areas showing httle or no injury Healing of lesions m the 
organ of Corti occurs largely in the first week after injury 
and IS eflaenbally complete m two weeks. Recovery of in¬ 
jured cells to normal appears to follow a similar course when 
it occurs. Further degenerahon of injured cells may con¬ 
tinue for much longer penods 

Several combinations of specific injuiies to the organ of 
Corti and the basilar membrane are described, and their 
implications with respect to function and the recovery pro 
cess are discussed. 
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that hail and suppoiting cells lemamed attached to the 
reticulai lamina while othei attachments were lost We 
have found that the internal haii cell may occasionally lose 
its insertion in the leticular lamina and buist out of the 
oigan of Coiti following exposuie to intense sound We 
regal d the reticulai lamina as an important part of the 
baniei between the endolymph of scala media and the pen- 
lymph within the oigan of Coiti and thus of gieat function¬ 
al ipiportance physiologically as well as mechanically Mild¬ 
ly injuied cells which noimally would be expected to lecovei 
may well degeneiate in the presence of any injuiy to the 
leticulai lamina which i educes its effectiveness as a bar- 
riei. We have obseiwed small teais in the leticulai lamina 
aftei tiaumatic exposures Some of these aie undoubtedly 
aitifacts Others aie accompanied by degenerative changes 
in the sensoiy cells that are out of piopoiiuon to the con¬ 
comitant mmoi injuries to the supporting cells We believe 
these tears are real and can account foi the observed path¬ 
ology 

It IS unfortunate that because of teclmical difficulties in 
the preparation of sections of coclileas theie is no way in 
which to judge a change in position and shape of the tectoi- 
lal membrane Accompanying severe lesions to the oigan 
of Coiti the tectorial membrane has sometimes been torn 
fiom its limbic attacliment There is little doubt that dis¬ 
locations of it in 1 elation to haii and supporting cells do 
occur and it is not possible to predict the effects of such 
malposition upon function It was sho\vn, in dissection of 
the cochlear duct in fresh specimens, that the tectorial mem¬ 
brane can be readily lifted from the organ of Coiti and 
that its connections "with the hairs of the sensoiy cells can 
easily be broken 

A fracture oi extreme bowing of the tunnel rods has in 
ceitam instances been considered to be adequate to injure 
neighboring cells Schnukecht'” believes that the external 
hail cell closest to the external tunnel rod is most frequently 
injured in acoustic trauma Less leadily detectable is any 
injm-y to the fine nerve fibers that pass between the tunnel 
rods 
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We believe that thei'e e,\jat some cellular changes of im¬ 
portance which are not readily visible with light microscopy 
Examples of these are minor injuries, 1 to nerve endings 
and base of external hair cells in the region of Deiters* cup, 

E to the reticular lamina, 3 to the tectorial membrane, 
and ^ small cellular dislocations that arc difficult to dis¬ 
tinguish from the artifacts due to sectioning, embedding 
and fixation It is possible that some of the electrophysiolog- 
ical losses in the basal turn associated with normal organs 
of Corti can be explained on this basis, 

SUMMARY 

Guinea pig eai^s have been examined anatomically and for 
changes in electrophysiological responses one, two, seven 
and 14 days following acoustic trauma by low-frequency 
tones Previously established relationships between injury 
and response potentials are confirmed for Uie areas of major 
injury These relationships do not exist, however, in other 
areas showang little or no injury Healing of lesions in the 
organ of Corti occurs largely in the first week after injury 
and is essentially complete in two weeks Recovery of in¬ 
jured cells to nonnal appears to follow a similar course when 
It occurs Further degeneration of injuied cells may con¬ 
tinue for much longer periods 

Several combinations of specific injuries to the organ of 
Corti and the basilar membrane are described, and their 
implications with respect to function and the recovery pro¬ 
cess are diacussecL 
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METASTATIC MULTIPt^ MYELOMA 
TO THE LARYNX 

\V P PiRKBY^M P 
Denver, CoL 


INTRODUCTION 

MetaatasiR of malignant disease to the larynx is not a 
common occurrence due to the anatomical construction of the 
larynx, its blood supply and lymphatic drainage The Tna^ 
aority of the cases of metastatic disease reported have been 
of patients with malignant melanoma. While there have 
been numerous reports of plasma cell myelomas of the upper 
respiratory tract involving the larynx, (HavensS PnestS 
Hellwlg*. Vogt^, Walther^, and others), cases of multiple 
myeloma with metastasis of the larynx have been rare In 
dividual cases have been reported by Pearson*, Verebely^ 
and Gillmore* Because of the paucity of cases reported, it 
IS felt that this case of malignant myeloma 'with metastasis 
to the larynx should be recoided 


CASE HISTORY 


L. AV S. a 49-year-old white male flnt »cen January 8, 1964, 
In acute dUtrew from Inryng^l ob5truction. An immediate trache¬ 
otomy WBJ performed. Following thlj, bla history waa obtained and a 
phyilcal examination completed Approximately two weeks prior to 
nil admJaaion the patient noticed a hoarseneea which grow progres¬ 
sively worse, and one week later he developed Incmuing respiratory 
stridor The patient complained of persistent gastritis, cough and 
weight loss for about 18 months to two years. During the past year he 
had developed increasing pain in his left hip and ba5c In November, 
1963 the patient fell and injured his loft hip, which had become pro- 
^esslvely more disabling For the post month he also had chest and 
back pains. 


The physical examination showed an emaciated white male, who an 
peared to be obronlcaliy lU The tlndlnga were as follows ^ 


—Pupils react to light and accommodations, E O hL, fields 
and coDjuncUon negative Fundi demonstrated physiologic cupping. 

Nose-Septum deviated to left, otberwlso findings were negative 
_Mouth—Findings were within normal Jlmlta. 


lAOTisoscops omc« and accepted /or 
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Larynx—A large tungatlng lesion ^ya3 found protruding througli 
the vocal cords from the left subglottld area. 

Neck—No palpable, firm lymph nodes Tracheotomy tube was In 
place 

Chest—‘Except for a tendeiness over the eighth and ninth ribs the 
findings were essentially negati\e 

Heart—The findings 'were essentially negative 

Abdomen—Soft, no masses no tendemess 

Extremities—Findings weie negative except for tenderness on 
movement of the left hip 

The initial impression, based upon the physical findings, was carci 
noma of the larynx with metastasis to the chest and hip The biopsy 
of the larynx was reported as plasma cell myeloma An X-ray survey 
of the chest showed fractures of the right ninth nb m the nudaxillary 
hne, and of the left eighth nb in the axillary line, with previous frac¬ 
tures of the right eleventh and left tenth nbs X-ray studies of the 
lumbar spine were not significant except for moderate osteoarthritic 
changes An oval area of radiolucenty was seen in the left femur at 
the level of the intertrochanteric line, with multiple scattered smaller 
areas in the pelvis and right femur These areas had the appearance 
of metastatic lesions The routine studies were as follows Urin¬ 
alysis—^Negati\e with the exception of a three plus albumin The 
Bence-Jones protem was positive in four of five examinations The 
blood count repealed 4 3 million eothrocytes 12 6 gm hemoglobin, 
6,900 leukocytes v»ith Si per cent polymorphonuclear cells 14 per cent 
lymphocytes, 4 per cent monocytes and 1 per cent eosinophiles This 
led to an obvious diagnosis of multiple myeloma with metastasis to 
the larynx 

The patient was placed on Urethane, 2 gra twice dail> His im¬ 
provement was rapid Withm ten days he had no pam in hia chest or 
mp, and on examination of the larynx, no lesion could be found The 
patient experienced no nausea from the Urethane, but there was a 
steady drop m white blood count He was discharged from the 
hospital January 30, 1954, greatly improved Urethane was continued 
The tracheotomy tube was closed but left in position The patient was 
instructed to return for frequent blood studies 

He progressed satisfactorily until April 7, 1954, when the leukocyte 
count was found to be 2,860 The Urethane was immediately discon- 
bnued Almost simultaneously the patient began to regress with in¬ 
creasing hip pam and progressive shortness of breath He was xe- 
adnntted to the hospital April 12, 1954 On readmission, patient 
had a recurrence of the lesion in the left subglottid area unth two firm 
fixed masses 3 cm m diameter on either side of the trachea, just in¬ 
ferior to the tracheotomy opening With this exception the 
findings were essentially the same as on the previous admission 
leukocyte count remained at 2,800, with an erythrocyte count of J l 
million and 10 gm of hemoglobin 

Therapy was begun with small doses of X-ray to the larynx and 
metastatic cervical nodes Repeated blood transfusions were pv’cn 
and ACTH, 50 mgm da>, was insfagated May 5, 1954 The patients 
pam became more severe, the respiratory symptoms persisted, but me 
leukocytes increased The wlute blood count rose to 6,100 by May 13, 
1954, and the Urethane therapy was repeated A soft tissue nodule 
measuring 1 5x1 5 cm developed on the left chest wall at the eighth 
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rib. The pahcnt tlowly Improved on Urethane and naaln dli- 
charged May 29, 195J, although pain persisted in the leit hip 

Two weeks later, howe\cr the patient* leukocyte count again fell to 
dangeroua levels. He then had a steady down hill course, which ter 
minated in tlx week*. 


DISCUSSION 

This case is of interest because it is one of the first reported 
cases of multiple myeloma ^Vlth metastasis to tlie larynx, and 
because of the rapid i espouse to Urethane It is also of in¬ 
terest to note tliat the pain increased and a soft tissue mass 
developed during ACTH theiapy, although the leukocyte 
count rapidly increased 


SUMMARY 

A case of multiple myeloma with metastasis to the loi'ynx 
has been reported, along \vith the patient’s response to Ui*e 
thane and ACTH 
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GLOMUS JUGULARIS TUMOR 
(Nonchromaffin Paraganghon of Middle Ear) 

Roberto Marinho, M D , and Ernani T Torres, M D 
Rio de Janeiio, Brazil 

The glomus jugular is are nonchiomafiSn paiaganglions 
described by Guild^ m 1941 and found m the adventitia of 
the jugular bulb and along the nerve of Jacobson The same 
author- in 1963, described a similar body found along the 
ner've of Arnold, and both descriptions allowed for the diag¬ 
nosis of certain tumois of the middle ear arising from these 
vascular bodies 

Histologically the glomus jugular is are identical to the 
carotid bodies, and are composed of a ball of winding capil¬ 
laries separated by epithelioid-like cells and a connective colla¬ 
genous estioma The mam cells are umform in size and shape, 
nch in cytoplasm, and the nuclei are round or oval and regular 
in size These small structures are also found in the medias¬ 
tinum and neck, always in relation to blood vessels and nerves 

Rosenwasser*^ in 1945 reported the first case of a tumor of 
the glomus jugular is, and other authors later published cases 
of identical tumois totaling 42 cases up to 1951, according 
to Winship and Louzan^, and totaling 101 cases until 1954, 
accoiding to Dias and Figueiiedo*, including the reviewed 
cases or iginally r eporfed with diagnosis of angiomatous tumor 
type of the middle ear Other cases were reporfed later, 
and this increase is probably due to publications on the sub¬ 
ject making diagnosis easier and thus suggesting that tire 
incidence of these tumois is not so rare as was first believed 

REPORT OP A CASE 

In July 1955 a Sa-year old Mhite man was admitted to the Casa de 
Saude Suo iliguel complaining- of copious sanguine-purulent exudate 

• I* rom the Department of Otolarynkoloy:> and ** from the Department 
of PatholofiTi of tho Casa de Saude- Sao MIbuqI Rto de Janeiro Braxll 

This ms, rocoivLd In the L»arj ngoscope Otfice and accepted for publica 
cation Jul> 26 1956 
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PlC- 1 Schuller** Projection. 



i Slenverr ProJecUon 
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MAEINHO, ET AL GLOMUS JUGULARIS TUMOR 


in the left ear for the past three months, later paralysis of the left 
facial ner've and tumefaction of the parotid gland 

Ear examination showed a large cavity similar to that observed after 
recent radical mastoidectomy, with ample communication to the attic 
and antrum and extensive erosion of the external ear canal There 
was communication with the glenoid cavit>, the condyle of the mandible 
bone was destroyed and no evidence of giowth was found The tym 
panic membrane was completely damaged and the tegmen intact Con 
ductlve hearing loss on the left ear and no clinical symptoms of Involve¬ 
ment of the vestibular labyrinth or other cranial nerves Otherwise 
physical examination was normal 


FIfT 3 Worms Projection 


The bacteriological tests re\ealed p>ocyanlc bacillus and 
examination chronic Inflammatory process Sialography of P 
gland was normal and Xra>s in Schuller's (see Fig 1) * 
vers (see Fig 2) , Worms' (see Fig 3) and Hlrts's 
vealed ample area of osteol>sis involving the whole 
the annulus tjrapanlcus the zjgomatlc root the glenoid cavlt> , 
cond>le of the mandible bone as well as the base of the petrous 
to the bon> labyrinth 

Poljmlxin alternating with dihjdroatreptomjcin was prescribed de¬ 
creasing the secretlom 

Following the first visit unsuccessful efforts were made to remove fi^s 
ments for histological examination Failure of the biopsy was due to tne 
existence of necrotic tissue and extensive bleeding which occurrca 



Flgm, 4 «nd 5 Olomuf Jufrularl* Tumor H ond x280 


when ftttempu were made to ramore amall granulatlona from the 
h jrpotympan u iBu 

Some flTe weelcs after the admlMlon of the patient to the Hoapitai a 
wnall tnmor woa flrat aeen in the poeterlor region of the external ear 
canal A biopsy was made and the diagnoaia established. 

ffUtopatholonrical Report The blopsj specimen meajnired 6x3x2 mm. 
Yery friable and dark red in color ilicroacoplcally the tumor WM 
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composed of groups and whorls of polygonal cells in a vascular estroma, 
A fine honeycomb network of reticular fibers was observed in the 
septa but not In the cells The tumor cells were very irregular In size 
and shape with large nuclei a few anorraal mitotic figures were seen, 
and the vessels sometimes were lined by tumor cells (see Fig 4 and 5) 

Hlstopathological diagnosis Glomus Jugularis tumor 

The patient was obviously inoperable from the first examination A1 
though we knew fiom the existent otologic Uteratuie that such tumors 
are not radiosensitive a tentative palliation with Roentgen therapy 
was made, with negative results The patient died about four months 
after his admission to the Hospital with evident sjmptoms of brain 
Involv ement 


SUMMARY 

At the hist examination patient showed extensive eiosion 
of the tempoial bone but no evidence of tumoi Five weeks 
latei, aftei seveial unsuccessful attempts at biopsy, a tumor 
was fust seen and histological diagnosis established 

The lesion was so extensive that suigeiy was inadvisable 
and Roentgen theiapy was unsuccessful 

Death occuiied foui months aftei the admission of the 
patient to the Hospital with evident symptoms of biam in¬ 
volvement 
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A SIMPLE METHOD TO REDUCE BLEEDING 

during tonsillectomy • 

CAE3AE N ABU-JAUDBH, MD, 

Beirut, Lebanon 

Although never serious, bleeding during tonsillectomy may 
be quite annoying There are at least three good reasons 
for the desire to reduce bleeding to a minimum during tonsil¬ 
lectomy 

1 It IS the aim of every surgeon to lose as little blood as 
possible at operation, 

2 When bleeding is excessive, there is inadequate visual 
conti-ol Haste on tlie part of the surgeon to complete the 
operation might result m injury to the tonsillar pillars, 
especially the posterior pair, also the surgical capsule is not 
hugged during the dissection, and the peritonsillar venous 
plexus IS injured, resulting m more bleedmg 

S There is a greater risk of blood aspiration Into the 
tracheo-bronchial tree 

The amount of blood loss during tonsillectomy under local 
anesthesia is surprisingly small compared to the amount lost 
when a general anesthetic is used. This difference la obviously 
due to the local injection of procaine-epmephinne into and 
around the tonsil It was hoped to achieve similar results 
when such an injection was given for tonsillectomies per¬ 
formed under general anesthesia Instead of procaine, how¬ 
ever nonnal saline was used as the former was not neces¬ 
sary 

Injection of saline-epinephrine is frequently used in con¬ 
nection with post auricular and endaural mastoid incisions 
and gingival incisions for the Caldwell-Luc procedure, and its 
efficacy as a hemostat is universally acknowledged 

OtoUrynKploffy ArntricAn UnlTertfij Hogplui 
to? p5b»'c/tfc‘S, t^t>r,eo«op, otflc. aod accoplod 
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ABU-JAUDEH METHOD TO REDUCE BLEEDING 


Mooie,'^ leporting lecently on the use of salme-epmephime 
peiitonsillar injection for tonsillectomies undei general 
anesthesia, stated that the results have been most gratifying 
He has been using this method loutinely on children and adults 
for several years 

The object of this article is to evaluate the effect of local 
saline-epinephnne injection on the amount of blood loss dur¬ 
ing tonsillectomy when the latter is performed under geneiai 
anesthesia 

METHOD USED TO COMPUTE BLOOD LOSS DURING TONSILLECTOMY 

The standard tonsil sponge used by us during tonsillectomy 
for swabbing measures 2''xl2“ and is four-ply The quantity 
of blood necessary to saturate such a sponge is approximately 
10 cc The sponges are counted at the end of the operation, 
and the quantity of blood loss computed Adenoidectomy is 
peirfonned fust, the nasopharynx packed off and the thioat 
cleaned from blood, mucus and saliva Sponges used for this 
pari; of the operation are discarded into a separate bucket, 
and only the sponges used for the tonsillectomy are counted 

OPERATIVE FROCEDURB 

The solution used to inject the tonsils is piepaied by adding 
drops of 1-1000 epinephrine solution to 30 cc of noimal 
saline About 7 to 10 cc of this solution is injected into and 
around each tonsil in the same manner as that used for the 
injection of procaine in the local tonsil operation The tonsils 
are then removed by the usual Crowe dissection technique 

RESULTS 

One hundred cases (chrldren and adults), upon whom 
adenotonsillectomy or tonsillectomy alone was done during 
1952-1955 are presented in this lepoii; Fifty cases, selected 
at random, received the saline-epmephnne injection and the 
other 50 were used as controls The same pieopeiative medi¬ 
cation, piepaiation and operative technique were used in all 
patients except for the salme-epinephiine injection 

In the group receiving the preopeiative local injection, the 



ASV JAUPBH METHOD TO REDUCE BLEEDING 


05 


mxxiraum blood loss ^\as 10 cc.» and the minimum \\as 10 cc. 
The average blood loss was 20 cc. In the second group (those 
not receiving the injection) the maximum blood loss was 170 
cc and the minimum was 100 ec The average blood loss was 
120 cc. 

In none of the 100 cases operated upon ^va3 there primary 
bleeding One patient from the control group had secondary 
bleeding five days aftei opention 

SUMMARY AND CONCLUSIONS 

In a series of 100 tonsillectomies done undei general 
anesthesia, the average blood loss for those leceiving a saline- 
epinephrine injection was 20 cc. The average blood loss for 
those not receiving the injection uas 120 cc This difference 
IS significant 

Altliough the injection prolongs the operation by a few 
minutea, its hemostatic effect is marked It allows leisurely 
dissection of the tonsils and greatly reduces the possibility 
of Injury to the tonsillar pillars and peritonsillar venous 
plexus and aspiration of blood into the lowei respiratory 
passages Its adoption Is highly recommended 

XtEFERENCH. 

L UooBC, p JJ General Tomni^omy Aun Otoj HhinoU and 
Larvncol 64 494 1056 

American University Hospital 


UNIVERSITY OF CINCINNATI 

The Twenty-First Annual Graduate Convention m Otol¬ 
ogy, Mmojogy and Laryngology will be held at the Uni¬ 
versity of Cmcinnati College of Medicine, April 15-20, 1057 
^ intensive course will be given m Regional Anatomy and 
Carver Surgery, also specwl lectures. Excellent anatom¬ 
ical matenal will be available. For additional information 
“ Goodyear, 19 Garfield Place, Cm- 



SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY 

The meeting dates of the Sixth International Congress of 
Otolaryngology aie again emphasized as May 5th through 
May 10th, 1967 The scientific program for the Plenary Ses¬ 
sions 13 now complete and is as follows 

CHEONIC SUPPTJEATION OP THE TEMPORAL BONE 

Openers Maicus Diamant, Central County Hospital, Halm- 
stad, Sweden—^Anatomical Etiological Factors m Chronic 
Middle Ear Discharge 

Luzius Ruedi, Zurich, Switzerland—Pathogenesis and Treat¬ 
ment of Cholesteatoma in Chrome Suppuration of the Tem¬ 
poral Bone 

Horst WuUstein, Director, Otolaryngological Clinic, Univer¬ 
sity of Wurzburg, Germany—Surgical Repair for Improve¬ 
ment of Hearmg in Chrome Otitis Media 

Discussers A Tumarkin, Liverpool, England, Juan Man¬ 
uel Tato, Buenos Aires, Argentina, T E Cawthome, London, 
England, Fritz Zollner, Freiburg, Germany 

COLLAGEN DISORDERS OP THE RESPIRATORY TRACT 

Openers Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, Umversity of Montreal, Faculty of 
Medicine, Montreal, Canada 

Introduction 

Michele Arslan, Padua, Italy—The Upper Respiratory 
Tract 

Leslie Gay, Physician-m-Charge, Allergy Climc, The Johns 
Hopkins Hospital, Baltimore, U S A.—The Lower Respira¬ 
tory Tract 

Discussers Victor E Negus, London, England, Branmur 
Gusic, Zagreb, Yugoslavia, Aubrey G Rawlins, San Fran¬ 
cisco, USA, Henry L Williams, Rochester, Minn , U S A 
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PAPItiOMA OF THE LASYNX 

In (Ann 'Eoteo, Japan—^Etiology 

of Sao Paulo, BrazU 
Diagnosis 

K C W Capps, London, England-Therapy 
DISCUS3EB3 C A. 

.enna 

^ ^ j J.X- rnnirress and who has not 

do ^ unmodiately m ordar to obtain 

hotel registration priority 

For more the Genera) 

A- - IX. m. G S A. 


mount SINAI HOSPITAL SPECIAL COURSE 


. I „o„n.n in Rhmoplaaty and Reconstructive Surgery 

A special ^ins the Sixth International Congress 
cd Xhe Septum, fol S ^ ^ 

Sinai HMpital, New York under the direc 
ttorof ^ ® Goldman This will be open onli to 

foreign colleagues on a full scholarship basis. 


An intensive postgraduate course m Bhinoplastj, Recon- 
strncuve Surgery of the Nasal Septum and Otoplastv anil be 
mven July 13, 1967. to July 27, 1957, by Dr Inmg B Gold¬ 
man and staff at the Mount Smai Hospital, Veiv York in 
affiliation with Columbia University 


Candidates for either course should uppl} to Registrar for 
Post-graduate Medical Instruction, the Jlount Smai Hospital, 
Fifth. Avenue and One-hundredth street, iVew York 29 New 
York, 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN OTOLOGICAL SOCIETY 

president Dr John R Lindsay, 950 East 59tli Street, Chicago 37, UL ^ 
Vice-President Dr Dean M Llerle, University Hospital, Iowa City, Iowa 
Secretary Treasurer Dr Lawrence IL Boies, University Hospital, Minne¬ 
apolis 14, Minin 

Editor Librarian Dr Henry L Williams, Mayo Clinic, Rochester, Minn. 
Meeting Statler Hotel, Washington, D C, May 4, 1957 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr LeRoy A. Schall, Boston, Mass 
First Vice-President Dr Henry M Goodyear, Cincinnati, Ohio 
Second Vice-President Dr Robert E Priest, Minneapolis, Minn 
Secretary Dr Harry P Schenck, Philadelphia, Pa. 

Treasurer Dr Fred W Dixon, Cleveland, Ohio 
Meeting Statler Hotel, Washington, D C, May 3, 1957 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Percy Ireland Toronto, Canada. 

President Elect Dr Lewis P Morrison 

Secretary Dr C Stewart Nash, 277 Alexander St, Rochester, N Y 
Meeting Statler Hotel, Washington, D C, May, 1957 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman John R Lindsay, M D , Chicago, IlL 
Vice-Chairman James W McLaurin, M D , Baton Rouge, La. 

Secretary Hugh A. Kuhn. M D , Hammond, Ind 

Representative to Scientific Exhibit Walter Heck, M D, San Francisco 
Calif 

Section Delegate Gordon Harkness, MJD, Davenport, Iowa 
Alternate Delegate Dean Lierle, M D , Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese, 73 East 71st St, New 
Executive Secretary Dr William L Benedict, Mayo Clinic, Rocheste » 
Minn 

Meeting Palmer House, Chicago, III, Oct 13 19, 1957 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr Clarence W EngJer, 2323 Prospect Ave, Cleveland. OWo 
Secretary Dr F Johnson Putney, 1719 Rlttenhousa Square, Phuaaej 

Meeting Mark Hopkins Hotel San Francisco, Calif , May 21 23, 1958 

AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Palmer House Chicago Ill October 6-12, 1957 
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the AMERICAN BHfNOLOalC SOCIETY 
Pr««ldent Dr K Lfit3 Una Av& ShroYe^rl Ul 

Secretary Dr James Cbessen 1829 High SL* Denver riitwn!* 

AnniuU Clinical Session Illinois Maaonlc Hospital Chicago IUlnoU» 

Annuaf^eet?^ Palmer House Chicago, Illinois October 1957 
AMERICAN SOCIETY OF OPHTHALMOUOCHC AND 
OTOLARYNGOLOGIC ALLERGY 
President Dr D ^L Lletio Cniversitr Hosplt^ lomi 
Secretary Treasurer Dr Michael H Barone, -US DeJavmre Ava^ Bnllalo 
2, N T 

Mating Palmer House Chicago Ul October 1957 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 
President Dr Irvin J Fine 506 Now Brunswick Ave, Perth Vmboy 


N J 
Secretary 
Meetings 

President 

Secretary 

Mlnm 

Meeting 


Dr William Sehamru, 234 Lexington V%e Passaic N 3 
Quarterly 

OTOSCLEROSIS STUDY GROUP 
Dr Gordon D HoopJe, 1100 East Genesee SL Syracure N Y 
Dr Lawrence R. Bolea, Dnivorslti Hospital Minneapolis l4, 

Palmer Honso Chicago HU October 1957 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF plastic and RECONSTRUCTIVE SURGERY 
President Dr Joseph Gilbert, ill B. 6l8t SL, New 'iork N T 
Vice-President Dr Kenneth Hindorer 403 Medical Arts Bldg. Pitts¬ 
burgh Pa. 

Secretary Dr Louis Joel Pelt 66 Park AvCm New York 18 N Y 

Treasurer Dr Arnold L. Caron 38 Pleasant Su Worchester Moss 


pan AMERICAN ASSOCIATION OF OTO RHINO-LARYNGOLOGY 
AND BRONCHO-E80PHAQOLOOY 
President Dr Jose Qros, Havana, Cnba. 

Executive Secretary Dr Chevalier L. Jackion 3401 N Bread St Pblla 
delphla 40 Po., D S A. 

Meeting Sixth Fan American Congress of Oto-Rblno-Loryngology and 
Broncho-JHIeophagology 
Time and Place Brai/L 1958: 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W ProeU, Beaumont Bldg SL Louis Mo 
G^ei^ Secretary Dr Paul HoUnger 700 No Michigan Ave., Chicago 

Meeting Statier Hotel Washington, D C. May 6 10 1967 

THE PHILADELPHIA LARYNGOLOQICAL SOCIETY 
President Dr Oh a roller L. Jackson. 

Vice-President Dr John J 0 Keefe. 

Treasurer Dr Joseph P Atkins. 

Secretary Dr Louis B. Sllcox. 

Historian Dr Herman B Cohen. 

Ehcecuttve Committee Dr Harry P Scheuck. Dr Benjamin H Shuster 
Dr WJUiom A- LelL Dr TVlUhim J Hltschler 


BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Walter a Loch 1039 No. Calvert SL Baltimore, Maryland. 
Secretary Treasurer Dr Theodore A Schwarts. 

CHICAGO LARYNGOLOQICAL AND OTOLOGICAL SOCIETY 
P^dent Dr Raymond Kerwln, 310 So. Michigan Aro. rJhlcjLro in 
Vlca-Presld^ Dr Prank Wojnlak 6132 Bo Kedsle A^ Chicago Til 
^ Friedbe^ m A^e. 

Meeting First Monday of each Month October through May 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G C Otrich, Belleville, lU 

President Elect Dr Phil R McGrath, Peoria, Ill 

Secretary Treasurer Dr Alfred G Schultz, Jacksonville, IlL 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary-Treasurer Dr Harold Swanberg, Quincy, Ill 
Assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, Ill 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 
Chairman Dr J L Levine 
Vice-Chairman Dr Russell Page. 

Secretary Dr James J McFarland 
Treasurer Dr Edward M. O^Brien 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Sherman B Forbes 706 Franklin Street, Tampa, Florida 
Vice Chairman Dr Walter T Hotchkiss, 541 Lincoln Road, Miami 
Beach, Florida 

Chairman Elect Dr V Eugene Holcombe, Medical Arts Building 

Charleston West Virginia 

Secretary Dr G Slaughter FiUHugh, 104 East Market Street, Char 
lottesvilie, Virginia 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard 301 Medical Arts Building, Rich 
mond, Virginia 

President Elect Dr Emanuel U Wallersteln, Professional Building, 
Richmond, Virginia , 

Vice-President Dr Calvin T Burton, Medical Arts Building, Roanoke, 
Virginia 

Seci etary Treasurer Di Maynard P Smith, 600 Professional Building, 
Richmond, Virginia 

Meeting Roanoke, Virginia, December 6 and 7, 1957 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr James K Stewart, Wheeling, W Va. 

Secretary-Treasurer Dr Frederick C Reel, Charleston, W Vo. 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 
President Dr H K Rouse, 1300 27th Ave, Gulfport, Miss 
Vice-President Dr A. J McComiskey, 3420 Prytonla St. New Orlea^, 
Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg. Miw 

Meeting The Edgewater Gulf Hotel, Edgewater Park. Miss, May 17 w. 
1957 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 
President I>r J C Peele, Kinston Clinic, Kinston N C 
Vice-President Dr George E Bradord Winston Salem, N C 
Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte /, 
N C 
Meeting 
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SOUTH CAROUINX SOCIETY OF OPHTHALMOLOGY 
and otolaryngology 


Preeid%nl Dr Nonnan Eaddy SumUr 3 Cat 
V lc«.Prcflld<mt Dr J H> Grewette Or^Bo^ure S Car 
Secretary Treaiuref Dr Macdonald 333 East Main St RocU 

HUl a Car 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Prefldont Dr Ciao, C. Grace 145 Kl0€ SU St AnguBtine FIil 
P reflldent Elect Dr Joi. W Taylor 706 EraokUn St Tampa 
Secretary Trewurer Dr Carl S UcLmore, 1217 Kuil Vra ONaado Pla. 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 
Preaident Dr 3f A Scljolmaii 
Vice-Prealdent Dr Max M Kalvin 

S«retaTy Treasurer Dr Jamea H Mendel Jr 7241 Red Road Miami 
43 Florida. . 

Meeting quarterly (March May October and December) on the oecond 
Thunday of the month G 30 PM at Seven Scae Reetaumnt 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND otolaryngology 

Prtaldeut Dr Ludwig A Michael 3707 Qaaton Ave Dallaa Tex, 
Vice-Preeldent Dr Hal W Maiwel) 

SecreUry Trea*uror Dr Edward A Newell 1511 No Bcckley Dallas 8 
Tex. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Leland IL House M D 
StoreUry Treasurer Sol Rome, M.D 

Chalmmn ot OpthaJmology SecUon Stephen 3 PopoMch bLD 
Secretary of Ophthalmology Section Richard Krati, 

CamJrman of Otojaryngolosy Section Harold Boyd M-B. 

Secretary of Otolaryngology Section Howard 0 GotUchalh, MLD 
Piece Ihjb Ange/ea County Medical Association Building 192S Wllfihlre 
Boulevard L-oi Angeles CaUIornla, 

TTlme 6 00 TJL drat Monday of each month Irom September to June 
incluaiva—OtolaryngoIofy Section. 6 00 P M. first Thursday of each 
month from September to June Incluslye—Ophthalmology Section 

PACIFIC COAST OTOwOPHTHALMOLOOICAL SOCIETY 
President H. Leroy Gosa JfJD., 6*0 Cobb Bldg., Seattle 1 Washington. 
Secretary Treasurer Homer H Smith MJ? 60s East South Temple 
Salt Lake City trtah. 

Meotlng April 7IL 1957 


THE SOCIETY OF MILITARY OTOLARYNQOLOQlsrS 
President CoL Wendell A. Weller 

Secretary Treasurer Major Stanley H. Bear M C. moth USAE Hospital. 
Maxwell AFB Alabama. 

Time and place of meeting October 1967 Palmer House, Chicago BL 


THE research study CLUB OF LOS ANGELES INC 
R Ghrlst, JIO N Central Ave., OUndale, Calif 
Tr^ursr Dr Non^ Jeiberg 500 So Lucas Ave i>oa Angelos 17 CaJlL 
OtoU^logy Dr RuMelJ M Decker 65 N Madison A^^Pos^ 

^ Lm An 
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PUDQET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President Elect Dr Carl D P Jensen, SeatUe, Wash 
Secretary Dr Willard P Goff, 1215 Fourth Ave, Seattle. Wash 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D'OTOLARYNGOLOGIE 
President Dr G M T Hazen, 208 Canada Bldg, Saskatoon, Sask 
Secretary Dr G Arnold Henry, 170 SL George St, Toronto, Ontario 
Meeting Banff Springs Hotel. Banff. Canada, June 1719, 1957 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Theodor Hunermann, Dusseldorf, Germany 
Secretary Dr Chevalier L Jackson, 3401 N Broad St, Phlladephla 40 
Pa. U S A. 
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THE CLINICAL SIGNIFICANCE OF THE 
RAMIFICATION OF THE RECURRENT 
LARYNGEAL NERVES * 

A Cntical Anatomical Study 


H PICHLBK, M P and A GlSJBL, M D , 
Vienna, Austxm 


ParaJys&g of t)ie voca) coj d*? occurring after strumeclomies 
and otlier oparntiona of tlie thi'oat, oi after U'auinas of the 
neck present t numbei of questions which os yet have not 
been aatisfactonly answeied either anatomically or piiysio- 
logically In the past numerous im estigatoi-s have Uied to 
explain the vanous beliaviors of the \ocai cords aftei parti d 
or total paralysis of the lecurreut neive, houever, Die litera¬ 
ture has shown uide differences of opinion 

In the comse of recent years Amencan authors have taken 
up this subject again thus reviving discussion of an old 
problem On the basis of more recent anatomical studies 
of the distLibution of the lecunent laryngeal neiwes, they 
called attention to a fact which althougli generally known, 
obviously had not been given due consideration to date the 
fact tliat the recurrent neiwe sometimes divides before it 
enters the larynx 


In 1942 Weeks and Hinton pointed out extralai’jmgeaJ 
lamification of the recurrent nerve and the possible clinical 
significance of this condition m cases of paralyzed vocal 


in and th'e Vnatomf^^ ImftitQt*°of ?bo 

pihil'cnuSn* ‘ t ”8 !^rynro.c<.,^ Offleo and accaptad 
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coids In a study on 28 cadaveis these authois lepoited 
extialaiyngeal division in 78 pei cent 

In 1948 King and Giegg investigated the same subject, 
going a little fuithei Intioducing then conclusions they 
attempted to explain the vaiious and heietofoio unexplained 
behaviois of paralyzed vocal coids on the basis of high ci 
low division of the lecuiient neive, inside oi outside of the 
zone which might possibly be damaged thiough suigeiy 
“The type of injuiy accounts foi the diffeient positions 
which the paialyzed cords may occupy “ 

Quoting Pieisol in his “Human Anatomy”, Vol II, King 
and Giegg state that the lecurrent nerve divides into two 
main trunks one to supply the abductoi muscles, the othei 
the adductois of the vocal coids They point out that “the 
usual point of division is at, oi neai, the lowei boidei of the 
ciicoid cartilage on its posteiioi surface behind and mesial 
to the inteiioi coinu of the thyioid caitilage,” howevei, it 
was obseived by them and otheis that division of the neive 
sometimes took place “at a lowei level” No significance 
heietofoie had been attiibuted to this anatomical finding, 
yet the authois stiess the fact that the extialaiyngeal point 
of bifui cation “offeis the only lational explanation of ail 
lowei motoi neuion vocal coid paialyses” 

In 25 to 36 4 pei cent of then mateiial, mz, in 8 among 
32 dissected neives and in 4 among 11 dissections, the division 
of the neive occuiied in what the authois designate as tne 
“neive injuiy zone”, namely, “that poition of the thyioid 
space in which the neiwe, by its location, is subject to in- 
juiy duiing thyioid suigeiy” Moie details on this papci 
will be given latei 

In 1951 Aimstiong and Hinton studied 100 piepaied le- 
cm lent neives, in which they obseived extialaiyngeal divi¬ 
sion in 73 pel cent Most often the main tiunk divided into 
two blanches, but thiee, foui and even five blanches could 
be noted In the majoiity of cases the site of laniification 
was m close ielation to the infeiioi thyioid arteiy, oi 
piesent in the iippei thud of the extialaiyngeal couise of 
the neiwe 
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In 1952 Ruatad and Morrison, studying 100 cadavers, wn- 
eluded that branching may be piesent at any site, ^tavt ng 
from the level of the clavicula to the cncothyioid articula¬ 
tion" Thei also found that the coui-se of the iccmrent 
nerve on the ught and left side was seldom the same The 
results of these autliors confoim to King’s opinion 


By permission of the autliors, the following illustration 
has been leproduced from tlie paper presented by Ruatad and 
Morrison (see Fig 1) 



FliT 1 DiviO«tl riKht r&current lar>nffoal nuriti (Uuatad and MorriHon 
FJjc 1 p, 41) 

Likewise in 1962 the Belgian investigator Kluyskens re¬ 
examined King's findings on a laiger scale, reporting on 
160 cases (300 dissected neiwes) He found high bilateral 
bifuication m 127 cases low bilateral bifurcation in 12 cases 
In 11 cases low bifurcation was present at the right side, 
high bifuication at the left hence, the rate of extralai-yngeal 
divisions figured 11 6 per cent Kluyskens never obseiwed 
unilateral low bifurcation at the left side Summing up the 
anatomical evidence gatliered m this study, Kluyskens stated 
that, on the whole, he confirmed King’s results, in fact, ho 
expressed the opinion that Mow bifurcation occuis frequent 
ly enough to explain, on these giounds. all the various types 
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of paialysis occumng in thyioidectomies aftei tiaumatic 
lesions of the infeiioi laiyiigeal neive” 

In 1953, in Zuiich, Clerf piesented his view of the problem 
of paialyzed vocal cords after injury to a part or the en¬ 
tire nerve supply of the intrinsic muscles of the larynx Ac¬ 
cording to Clerf, the various behaviors of the paralyzed 
cords, heretofore “a source of much confusion,” have been 
satisfactorily explained both anatomically and clinically 
through the works of King and Gregg, Morrison, et al “While 
their explanation has been offered recently, then solution 
appeared in an excellent anatomical plate nr Toldfs Atlas of 
Human Anatomy, published in 1904 In this is shown an 
extralaiyngeal division of the recurrent nerve into anterior 
and posterior branches distributed to the abductor and ad¬ 
ductor muscles respectively” Following King’s rationale, 
Clerf believes that “with interruption of the entue lecuiient 
nerve neither abductor nor adductor muscles function, and 
the corresponding cord assumes an intermediate position with 
loss of tension With injury to one of the subdivisions of the 
recurrent nerve occurring extralaryngeally, the position as¬ 
sumed by the vocal cord depends upon whether the branch 
to the adductor or abductor group has been injured” 

We readily admit that we, too, were at fust much im¬ 
pressed by King and Gregg’s anatomical reason for the 
vaga/ties in the behaviors of paialyzed vocal cords The es¬ 
sential points of then very plausible explanation can best 
be demonstrated in the illustrations below (see Figs 2 and 
3) 


Obviously, the essentially new feature of King-Giegg’s ex¬ 
planation IS the clinical significance attributed to the pres¬ 
ence of an extralaiyngeal motor branch of the lecunent 
nerwe, viz, the extialaryngeal posterior ramus supplying the 
abductor muscle If the posterior ramus biaiiclres off the 
main trunk in the thyroid space, it may occur that only this 
posterior subdivision of the nerve is injured during surgical 
procedure Kmg-Giegg, in then article published in tlie 
Annals of Otology, Rhinology and Lai yngolcgy, December, 








«- 


Plff — SketchrU iCliMnatlcnlb 



ExpUnatlon accordlnjc to Kina Gr«gff of the %arlou» poiltloua oJRumod 
bj paralyzed vocal corUi after «truinectora>t clomonstmted on a caae of 
Injury to the left recurrent nerve at the level of the second tracheal 
cartilage. 


Plff 3 Sketched aeml aehenmtlcall> 


1 HJffh DlMeJon—LeeJon invohlnff the entire recurrent nerve below 
the point of blfurcntlon, 

Reault Total Uft lided paralyal* of the raourrent nerve Laryuffoacop 
icallv Left vocal cord aasumlna an Intermediate poaitlon with lose of 
teneion (flaccid parolyala) Tbf» poiltlon la conimonI> called cadaveric 
poaitlon Caae A. 


II Low Dlvlalon —1 Injury to the poaterlor ramua of the recurrent 
nerve (R, med ) 




Reault Paralyala of the abductors pareaJa of the pomUcum. 

■coplcally Left vocal cord fixed In mldllne poaitlon Caae B 
Injur> to the anterior ramua iR. laL) 

_ ,^*i'*i>*}* 5^ the adductors, lateral poreale Larynaoacopically 

Left vocal cord fixed In lateral poaitlon Caee^ ^ ' 
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1948, descube how it is easily possible in thyioidectomies, 
pioviding the lecuiient neiwe divides in the thyioid space, 
to injuie only one lamus without injuiing the othei Thus, 
injuiy to the anteiioi 'iamus would affect the adductou The 
same concept can be applied to injuiies to the posteiwi miniw 
with the lesulting paialysis of the abductor Eeciment nei’ve 
injuiy to the mam tiunk of the neiwe befoie it divides into 
anteiioi and posteiioi lami would paialyze the adductois, 
abductois and constiictois of the laiynx Accoidmg to Kmg- 
Giegg the majoiity of laiyngeal paialyses is the lesult of 
neive injuiies during goitei operations 

In view of the above explanation we weie faced ivith the 
folloiving questions 

1 In noimal subjects, what is the late of cases piesentmg 
eithei “high” (endolaiyngeal) oi “low” (extialaiyngeal) 
division of the lecuiient neive 

2 What IS the late of cases presenting an extialaiyngeal 
motor blanch (or xamus posterior) supplying the abductor? 

It IS easily understood that King-Giegg’s conclusions can 
be evaluated only on the grounds of clear anatomical evidence, 
and only by means of minute studies and investigations con¬ 
ducted on a large scale does it seem possible either to accept 
or to reject the opinion of these authors 

Anatomical findings on the distribution of laryngeal nei*ves 
dates back to ancient times This knowledge has been trans¬ 
mitted to us by Galen, Vesal, Rufus and others who have 
made successful attempts to clarify and explain this subject 
It IS easily conceivable that in the couise of many Centuries 
then findings have been amplified as well as modified Con¬ 
sidering the limited space of this paper, it would lead too 
fai to go into more details on tins historical background, 
howevei, reviewing the recent literature on the distribution 
and function of the entire motor and sensory supply to the 
laiynx, we have found in some instances a variety of terms 
which may cause confusion Thus the term high or fott> 
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division, desiffwatmg division of the recuirent nerve into 
the anteiior and posterior nml does not indicate with com 
plete accuracy tlie Bite of bifurcation Instead of describing 
the blanching as occuiring xmidc oi outside of the injui*> 
zone we would recommend general use of tlie teims cxtia- 
laryngeal or endolaryiigeal division, specifyiny by ail lucans 
the number of the concsponding tracheal carldagCt in order 
to designate the exact level of hifurcatiou Wo consider this 
an important feature 


In the woiks and wiitings of European anatomists and 
lar 3 TagoIogists as well as in those of Anieiican authois the 
above specification has been omitted In the piesent paper 
we aie, therefore, concerned w itJi a closer localization of the 
site of bi*anchmg of tlio lecurrent neiwe, as well as an under¬ 
standing of its distnbution, as we have w orked it out, more¬ 
over, oui investigations were conducted with the objective 
of defimng the rate of either endo- or extmlaryngeal division 
of the recurrent nerve m oui matciinl, since repoits on this 
peicentage have shown wide diffeiences up to now 


During 1966 and early In 1966, the findings gathered on 
this subject from the literature wei*8 re-e\ammed by us in 
a senes of consecutive and complete studies conducted at the 
Anatomical Institute, Vienna, under tlie direction of Piof 
Pi Hayek, in collaboration with tlie First Univei*sity Clinic 
for Ear-Nose-and-Throat Diseases, Vienna, headed by Pi of 
Pr Schlander, in which we attempted to assert our own view* 
point on the problem of recurrent neiwe paralyses In order 
to arrive at a maximum of exactitude all nei*ve preparations 
were earned out by one laboratory assistant who worked 
with a binocular microscope One hundred dissected neiwes 
weie prepared 40 prepaiations were made tn sttu, and later 
60 were done on isolated larynges With reference to the 
extralaiyngeal site of bifui cation the foIJowing statements 
are supported by the evidence of oui material 


a In 100 dissected nerves ive found extralary^igeal dwi- 
aion in every vMtance aftei microscopic preparation. 


b The division planted diaracteristic features, besides 
lort branches supplying the trachea, esophagus and the 
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capsula of the thyioid gland, the mam trunk of the lecuiient 
neive commonly gave off a weakei ascending extialaiyngeal 
blanch 

c Concerning the level of lamification it was obsen'ed 
that the above mentioned extialaiyngeal bianch left the 
main tiunk most fiequently at the level of the fust, some¬ 
times at the second, and veiy laiely at the level of the thud 
tiacheal caitilage Extialaiyngeal division at the level of 
the clavicles, oi the sixth tiacheal cartilage, as desciibed by 
Moiiison and Rustad was at no time noted by us In oui 
mateiial theie was no division lowei than the level of the 
thud tiacheal cartilage 

In the couise of oui investigations we soon lealized that 
the ciux of the pioblem lies in the anatomical identification 
of the lamus posteiioi Occuirmg as the mesial bianch of 
the infei 101 laiyngeal neives, it supplies the clinically im- 
poitant single abductoi muscle of the laiynx, viz, the ciico- 
ai 3 rtenoideus posteiioi oi posticus, hence it controls the 
vital function of breathing, which is clinically moie impoit- 
ant than the phylogenetically, much youngei function of 
speech Injuiy to the lamus posteiioi, caused either by 
suigical manipulation oi any othei tiauma, lesults in pai- 
alysis of the abductoi s of the coids which will always be 
consideied a seiioiis symptom, in fact, it endangeis life when 
occuiiing bilateially It is, theiefoie, of gieat impoitance 
both to the laiyngologist and the suigeon to be familial with 
the couise of the lecuiient neive and its divisions 

In this connection the question aiises, is the e\tiahu 7 n- 
geal bianch of the lecuiient neive which puisues its couise 
mesial to the ciicoaiytenoideus posteiioi and spieads on the 
suiface of this muscle, the lamus posteiioi pioper of the 
clinical liteiatuie’ Has this bianch indeed the function of 
a motoi neive attiibuted to it by Ameiican authois and 
othei s, a function which constitutes the basis and essential 
lequisite of King-Giegg’s explanation’ Finally, is this 
blanch leally the muscle neive supplying the posticus, oi is 
it a meie mucous neive foiming a poition of Galen’s anasto- 
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moais'^ Tins anastomosis between the supeuor and infexiov 
laryngeal nerves has long been known to anatomists 

At the beginning of oui study, m conformity with the le- 
poited results of Piersol, King and Giegg, Mornson and 
Rustad, we believed the extnJaryngeal branch of the le- 
current nerve to be the ramus posteiior propei, as designat¬ 
ed by these authors, however, in the course of our investi¬ 
gations, we became doubtful about this identification In 
fact, on the evidence of our material, the e\ti-alai>iigeal 
branch was i*evealed to be, not the motor fibei inncivating 
the posticua but a mere mucous nerve of the hypopharynx 
which could split and subdivide. While this was our expei- 
lence m every instance of the 100 nerves dissected in this 
group of cadavers, we likewise observed in all of our cases, 
that this extialaryngeal branch was connected with the in¬ 
ternal i*amus of the superior laiyngeal neiwe Thus it con¬ 
stituted the caudal portion of the Ansa Galeni oi Golcu'a 
loop 

Convei*3ely to the results of American authors, we were 
furthermore able to demonstrate that the muscle nerve pro 
per, supplying the cricoarytenoideua or posticus, was given 
off the infenor laryngeal nerve zndolciryngeally, at a point 
located about 1 cm upward from its entrance into the larynx 
In no case did this endolaryngeal branching occur any lower 
than at the level of the cncoid cartilage (exactly 9 to il 
mm above the lower edge of the cncoid cartilage plate) 
The nerve passed between the cncoarytenozdeus postenor 
and the penchondnum of the cncoid cartilage plate, ascend¬ 
ing mesiahy and reaching the interarytenoid muscle above 
the upper edge of the cncoid cartilage Thus, m lOO prepar¬ 
ations of dissected recurrent nerves, we failed to detect a 
single case of an extralaryngeaJ division mto two motor 
branches distributed one each to the abductor and the ad 
ductor musclea respectively Besides branches distnbuted 
to the thyroid gland, trachea and esophagus, the recun-ent 
nerve gave off extralaryngeally but one sensory branch to 
tlie Ansa Golem After its entrance mto the larynx the m 
ferior lamgeal nerve divided into a mesial and a lateral 
branch, the mesial spreading to the posticus and the inter- 
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aiytenoid muscle, the lateial bianch supplying the othei in- 
teinallai-yngeal muscles (see Figs 4 and 7) Accoidmgtothe 
above desciibed anatomical evidence this appeals to be the 
geneial functional patteni, exceptions excluded 

Our findings on this subject coincide with those of Williams, 
1951, who lepoited extialai-yngeal division of the lecunent 
neive into motoi and sensory fibeis, but did not admit the 
occuiience of an extralaiyngeal division into abductoi and 
adductoi blanches We aie also in agieement with the opin¬ 
ion expiessed by Lanz and Wachsmuth in then “Textbook 
of Piactical Anatomy,” 1955 These authois state that divi¬ 
sion of the lecuiient nerve into a lamus doi sails and ventialis 
lespectively, occuis only aftei entiance of the mam tiunk 
of the neiwe into the laiynx The Fiench authoi, Lazoitlies, 
in 1955, desciibed lamification of the recuiient nerve in 
the same mannei 


ANATOMICAL FINDINGS 

A The extialaiyngeal division of the lecuiient nerve m 
oui mateiial could be identified as a division in motoi and 
sensory fibeis, it occuiied at the level of the fust, second 
or thud tiacheal caitilage 

B At the point of bifui cation the lecunent neive left off 
a sensoiy bianch, which was distiibuted to the mucous mem¬ 
brane of the hypophaiynx, then split and subdivided, form¬ 
ing an anastomosis between the infeiioi and supeiioi laryn¬ 
geal nerves It thus constituted the caudal portion of Galen's 
loop Tins neiwe was located on the posticus 

C In eveiy instance, the lamus posterloi piopei blanched 
off only endolaiyngeally (see Figs 4 and 7) The division 
of the infei 101 laryngeal nerve into the posterior ramus (the 
mesial bianch), and the anterior ramus (the lateral bianch) 
occuiied in all cases about one cm above the lower edge of 
the cricoid cartilage Tire ramus posterior proper (See ar¬ 
row’) was located beloio the posticus (between the muscle 
and the peiichondiium) 

From the above statements it is evident we could not trace 






jne*. 4 »nd t. 



V.t the left Fla*- 4 ojid 6 reproduced from Kina Oreaa « paper abow 
Ina extralaryDBeal dlvliion {below tho larynx) of tho recurrent nerve 
into two main bmnchea, one of which li diatrlbuted to the abductor 
muacle, tha other to the adductor*- 

At the right For couiporlion Plffa 6 and 7 correepondlna to FIrH- 4 
and t »ketched echematicaJly In the »amo slxe and proportion Tltey 
lUuitrate the condition* oncoanter*d In our itudy rla. our anatomical 
finding* bated on 100 microscopic*! preparations of recurrent nerve* 
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any low extialaiyngeal division of the lecuiient neive into 
abductoi and adductoi blanches iespectively, howevei, the 
piesence of this anatomical condition constitutes an essential 
lequiiement of King-Giegg’s solution, hence, only if Galen’s 
loop leally caiiies motoi fibeis, a ceitain clinical significance 
must furthei be attiibuted to King’s explanation Most 
authois, though, on the giounds of then physiological lesults, 
expiess seiious doubts conceming the motoi mneivation of 
Galen’s loop 

Conflicting views likewise have been expiessed by the 
pieviously mentioned authois on the fiequency of occuiience 
of a low extialaiyngeal division Reports vaiy fiom 116 
to 78 pel cent In view of such wide diffeiences of opinion, 
geneial statistics should also be given due consideiation In 
compiled statistical findings on paialyzed lecuiient nei'ves 
aftei stiumectomy, theie appeals moie than twice the num- 
bei of midline oi paramidlme positions than intei mediate 
positions of the coids (Kecht), moieovei, the experience 
gathered in the couise of practical endoscopy is more likely 
in favoi of the opinion tliat the extialaiyngeal bianch of 
the lecuiient nerve distiibuted on the surface of the muscle 
and closely below its mucous membrane, cannot be the motoi 
nerve supplying the posticus, othenvise it would be much 
more sensitive, foi instance, to pointed foreign bodies aspir¬ 
ated into the esophagus and lodging at the level of the laiynx, 
01 to rough handling during endoscopy in this area 

In summary, we point out that we must caution against 
overrating the clinical importance attributed to the piesence 
of an extialaiyngeal motor ramus posterior to the recurrent 
nerve Fully sustained by our anatomical observations, we 
have serious reasons to doubt that the problem of the baf¬ 
fling behaviors of the vocal cords after thyroidectomy has as 
yet been satisfactorily solved by the explanation offered by 
King and Giegg, hence we believe that any definite state 
ment to this effect would be premature 
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SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY 

The date foi the acceptance of papers and films for tlie 
program of the Sixth International Congi’ess of Otolaryn¬ 
gology haa passed, and the scientific program has been com¬ 
pleted 2S8 papers will be presented simultaneously in four 
sections during each General Session These represent con¬ 
tributions from otolaryngologists in 35 countries and deal 
with a remarkably wide variety of subjects m the specialty 

Applications for the presentation of films have been suf 
ficient to provide 18 hours of motion pictures to run simul¬ 
taneously with the presentation of scientific papers 

Forma for requesting hotel registrations m Washington 
have been distributed to all who have registered as mein- 
bers of the Congress Those ivishing to register shonid 
communicate mth the General Secretary, 700 N 
Avenue Chicago 11, IJlinoiB, USA Applicat^ 
accommodations will be sent as soon as ^ 

pleted 



PATHOLOGIC CHANGES IN THE INNER EARS 
OF SENILE GUINEA PIGS *t 


W P COVELL, M D, 

St Louis, Mo, 
and 

J B Rogers, M D , 

Louisville, Ky 

Pathologic changes that occur with old age in animals 
have in many instances aided in a bettei undei standing of 
the natuie of the piocess in humans Those described for 
the innei eais of cats^ and dogs= have been found to be sim- 
ilai to the degeneiative lesions in the cochlea of the aging 
human Two diffeient types of atiophic changes have 
been lecognized 1 an atiophy of the neuial elements of the 
cochlea, £ an atiophy of the epithelial and neuioepithelial 
cells of the scala media The two may occui simultaneously 
in the same specimen They have been found to be independ¬ 
ent of vasculai pathology although m some instances the 
lattei may be a contiibuting factoi The basal coil of the 
cochlea is affected fust, and this location of the lesion is 
coil elated with the high-tone healing loss of piesbycusis® 

Some laboiatory animals aie not suitable foi a study of 
senile changes in the innei eai, viz, the white lat, foi which 
the incidence of chionic middle eai infection is lugh, even 
in well established colonies The guinea pigs used in this 
study weie supplied fiom the colony of Di James B Rogeis 
of the Univeisity of Louisville foi which lineage, bleeding 
data, weight lecoids and so foith weie available None of 
the specimens levealed middle eai infection oi labyi inthitis 
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as did guinea piga of two oi moie yeai-s m age tliat wen. 
purchased on the open market The senile aninmls appeared 
old The nails were long and curved> the haii leas dense 
and in most instances tlie guinea pig was less alert They 
were selected from the colony on the basis of a diminished or 
absent Preyer's reflex. 

Another reason for using the guinea pig for this studv 
was the amount of information tJiat is now available lela 
tive to the physiology and pathology of the guinea pig*s 
cochlea Electrophyslological measurements’ on the same 
animals and a control gi*oup of joung animals from the 
same colony were made at Central Institute for the Deaf, 
St Louis, Mo The results of these studies will be reported 
separately 


MATERIAL AND METHODS 


Thirteen guinea pigs ranging in age from one year and 
S66 days to four years and 209 days compiised the group 
of older animals for this study There were three males and 
ten females Six young guinea pigs of the same stock 
(Rogers) served as a part of the controls and ranged in age 
from 39 to 93 days Three of tliese were males and tluee 
females. Ten guinea pigs of local stock (Haskina) ranging 
in age from four to eight weeks served as the x'emamder 
of the conti-ols Tlie right eai of each of these animals was 
opened and electrophyslological measurements recorded The 
animals were then perfused \vitli physiological saline solu¬ 
tion to wash out the blood This was followed by Heiden- 
ham Susa solution for fixation TJie temporal bones nere 
then removed and the specimens decalcified, dehydrated 
and embedded m celloidon accoiding to the procedui'e u^ed 
for other studies (CovelP) Sena] sections of 15 microns 
in thickness were stained with Hams' hematoxylin and 
eosm and mounted in Canada balsam 


Midmodiolar sections of the cochlea sei-ved as a guide 
by which the extent of changes on either side of the modiojns 
could be obsei-ved These changes were char-ted accoiding 
to the method used for the study of the effects of intense 
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sound in the cochlea® In oidei to deteimme the lelative 
numbei of spiral ganglion cells in each turn of the cochlea 
counts weie made on sections that passed thiough the axis 
of the modiolus It was necessaiy to use most of the slides 
in the senes foi this purpose An average of counts on 
four to SIX consecutive sections tluough each turn usually 
sufficed for a comparative count Only those cells were 
counted for which the section passed thiough the center of 
the cell The latter was determined by focusing with the 
fine adjustment of the microscope mthin 005 mm m either 
direction, as read on the scale of the hand screw A hand 
counter was used to count the cells The magmfication 
used was approximately 300 times The counts on four 
specimens were made by two diffeient mdividuals An 
average value of approximately five per cent less m total 
numbei of cells was obtained by one person as compared 
to the results of a more experienced micioscopist 

FINDINGS 

The Modiolus Within the modiolus blood vessels with 
then perivascular spaces and tissue lie between bone and 
neive They are airanged in a spual fashion from base to 
apex of the cochlea No discernible changes were obsemd 
in the walls of any of the vessels of older anunals although 
there was an increase in the amount of perivascular tissue 
over that usually seen in young animals The nature of 
this tissue is loose to fairly compact connective tissue witli 
what appeals by ordinary staining methods to be cells of 
the pia and probably arachnoid Small tufts of these cells 
in some instances, project into the perivascular spaces Pig' 
ment cells Avithin the walls of the blood vessels are not un¬ 
usual Areas in which there is evidence of increase in peri¬ 
vascular elements are frequently associated with an osteitis 
of the bony wall of the modiolus Wliile this is not a feature 
dependent entirely upon age of the animal it is found to be 
considerably increased with age The animals of two to 
three years had more of this reaction than younger animals, 
and those of four to five years of age had considerably more 
new bone fonnation It was often found in larger amounts 
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m the lowei to middle pait of the first turn and at the level 
of tlie tiurd and fourth turn The modiolus at the levels 
of the second and lowei part of the third turns sho^^ed less 
of tins leaction and when present new bone was located on 
the apical surface of Uie osseous margin of Rosenthal's 
canal 

Spiral Gunphon Celk and Peripheral Nerve Fibers The 
predominant pathologic change In sections tlirough the codi- 


TABLE L 


PERCENTAOB VABIATIONS OF SPIRAL GANGLION CELLS FOR 
AGED GUINEA PIQS AS ESTIMATED FROM THE MEAN 
VALUES DETERMINED FOR \OUNG GUINEA PIGS. 
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fust turn) shows a lange of 16 to 65 pei cent Foi five 
senile animals a count was made of cells foi light and left 
cochleas, and in only one instance was theie a significant 
diffeience between the counts for the two eais It is evi¬ 
dent fiom the lange in ages of the animals that an mciease 
in age is associated with further degeneiative changes in 
ganglion cells Figs 1 and 2 represent mid-modiolai sec¬ 
tions through cochleas of young and senile guinea pigs, 
respectively In the latter there is a loss of ganghon cells 
chiefly in the fourth turn and with less marked changes 
in the lower part of the fust turn There is apparently 
nothing distinctive in the manner in which the spiral gan¬ 
glion cells undergo degenerative changes with senility The 
process consists usually of an eccentrically placed nucleus, 
chromatolysis and loss of ground substance Later there 
is diminished stainability of nucleus and nuclear substance 
usually with some degree of swelling, and loss of cytoplasm, 
cell membrane and nucleus Accompanying the disappear¬ 
ance of spiral ganglion cells is the presence of a few neu- 
ronophages These are usually not more than two to si\ 
in number Similar cells appear at the peiiphei'y of gan¬ 
glion cells in control material and resemble in size and 
location the so-called “satellites” of coi*tical neurons of the 
central nervous system They are undoubtedly the cells 
responsible for the final removal of the degenerated gan¬ 
glion cell and are probably a glial-type of cell A compari¬ 
son of the control material with that from senile guinea 
pigs gives the impression that tliere is an increased satel- 
litosis in the latter Whether it is absolute or relative to 
the loss of spiral ganghon cells is a problem for fuitliei 
study In Fig 3 is shown the loss of ganglion cells and 
nerve fibers in the thud and fourfh tunrs of the cochlea 
of a guinea pig, 1669 days of age The lower basal turn 
of the same cochlea (see Fig 4) shows considerably moie 
ganglion cells 

The loss of peiipheial neiwe fibers accompanies the de¬ 
generative processes associated with the spiral ganghon 
cells Degeneration of the proximal and distal fibers of the 
bipolar cells proceeds in each direction, and the last myelin 




Fla 1 Photomfcroffnspu of a mlJ mmllolar ««ction 
cochlea of a control ffotnea pi? °o 

tlon of eplml ffanffllon cella Heidenholn Suia fixation Harris hema 
toxrlh) and toiln Htoln A. lf.6 

Fife t. PholomlcrosT«ph of a rnlil inodlolar seotlon through the right 
cochlea of a guinea pig 811 days In age. There are fewer ffsngllon colle 
In Rosenthal's canal In the fourth turn and a less marked loss m the 
lower part of tho first turn, X 1-1 6 


jldenholn Susa fixation Harris hema 


Fig S Photomicrograph of a mid modloiar section through tho two 
upper turns of tho right cochlea of a guinea pfg 1619 days In age. Only 
a few spiral ganBllon cells remain There la ali» a marked degenerative 
change In tho peripheral nerve libera The organ of Cortl is flattened 
with degonemtlon and loss of sensory cells and collapse of supporting 
structurea Jn the fourth turn the tectorial membrane appears as a 
homogenoous eosinophilic masa The stria tascularls Is markedly atrophic, 
X 41. 


Fig:. 4 Photomicrograph of a section through the lower basal turn of 
the same cochlea as shown In Fig J ilany of tho ganglion cells are lost 
while others are undergoing degenerative changoa Thera was an esll 
mated loss of approximately SB por cent for this region as compared to 94 
per cent for the fourth turn. X 360 


m^lolar section through the upper 
part of tho third turn of the scala media of the same cochlea as Pig 3 
'3eff®n?f*tlve changes In the hair oelJa 3omo of the exte^ol 
the IdternoJ appears deeply stained and some 
what shrunken. There are notlcoahly fewer mesothellal cella X SSO, 
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fust tuin) shows a lange of 16 to 65 pei cent Foi five 
senile animals a count was made of cells foi light and left 
cochleas, and in only one instance was theie a significant 
diffeience between tlie counts foi the two eais It is evi¬ 
dent fiom the lange in ages of the animals that an mciease 
in age is associated with further degeneiative changes in 
ganglion cells Figs 1 and 2 lepiesent mid-modiolai sec¬ 
tions tluough cochleas of young and senile guinea pigs, 
lespectively In the lattei theie is a loss of ganglion cells 
chiefly in the fouith tuni and mth less maiked changes 
in the lowei pait of the fust turn Theie is appaiently 
nothing distinctive m the mannei in which the spiral gan¬ 
glion cells undeigo degenerative changes with senility The 
process consists usually of an eccentrically placed nucleus, 
cluomatolysis and loss of giound substance Later there 
is diminished stamability of nucleus and nuclear substance 
usually with some degree of swelling, and loss of cytoplasm, 
cell membrane and nucleus Accompanying the disappear¬ 
ance of spiral ganglion cells is the presence of a few neu- 
ronophages These are usually not more than two to si\ 
in number Similar cells appear at the periphery of gan¬ 
glion cells in control material and resemble in size and 
location the so-called “satellites” of coiTical neurons of the 
central nervous system They are undoubtedly the cells 
responsible for the final removal of the degenerated gan¬ 
glion cell and are probably a glial-type of cell A compaii- 
son of the control material ivith that from senile guinea 
pigs gives the impression tliat there is an increased satel- 
litosis in the lattei Wlrethei it is absolute or relative to 
the loss of spiral ganglion cells is a problem for further 
study In Fig 3 is shown the loss of ganglion cells and 
nerwe fibers in the thud and fouith turns of the cochlea 
of a guinea pig, 1669 days of age The lower basal turn 
of the same cochlea (see Fig 4) shows considerably more 
ganglion cells 

The loss of peiipheial nerve fibers accompanies the de¬ 
generative processes associated with the spiral ganglion 
cells Degeneration of the provimal and distal fiber's of the 
bipolar cells proceeds in each direction, and the last myelin 
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tlon of eiilrtil ^anclton colla lleTdonhalil Suaa fixation Haftia noma 
toxylln and eoiln *taln X I'l.B 

FIk 2. Photomicrograph Of a mid mpdlolar aactlon throuffh tb* right 
cochlea of a gulnaa pig 811 day« In ago. There tiro fewer ganglion call* 
In Roeenthal’o canal In the fourth tum and a loJ» marked loea In the 
lower part of the firet turn X 14^ 

Pig * photomicrograph of a mid modlolar eecUon through the two 
upper tunu of the right coohloa of a guinea pig 16tf9 dayg In age. Only 
a few aplral ganglion cell* roraaln There la alao a marked degeneratlTe 
change In the peripheral nerve flhera The orgnu of Cortl la flattened 
with degeneration and loee of eeosory cella and collapa# of aupportlng 
atructurea. In the fourth turn the tectorial membrane appeara a* a 
homogenroui coalnophillo maaa The stria voacularle Is markedly atrophic. 
X 45 

Pig 4 PhotomlorogToph of a section through the lower baflal turn of 
the same coclJea aa ehomi In Fig 3 ifapy of the gnngUon cella are lout 
while othora are nndergolng degenerative changea There woa an aatl 
mated lose of approxlniatoly 69 per o#nt for thia region aa compared to 94 
per cent for the fourth turn- \ 50. 

« modlolar section thpougn tho upper 

part of the third turn of the acala media of the aama cochfea aa Fig 3 

haJr 8t>ma of the external 

hair ce^ ai^ Jnckln^g while the laternal appears deeply stained and some 
what shrunken There are noticeably fewer mcaotheual cells. X 160 


124 COVELL & ROGERS INNER EARS OF GUINEA PIGS 


sheath to disappeai distally is m the legion of the habenula 
peifoiata oi centially in the substance of the cochleai 
neive, thus it does not seem to piecede the loss of ganglion 
cells but instead follows it This is somewhat contiaiy to 
the piesent concept of the sequence of events foi othei 
factois, such as acoustic tiauma, lesulting in similai patho¬ 
logic changes The nuclei of the neuiolemma cells show 
no tendency to inciease in numbeis, but instead some of 
them lose then ability to stain, and in an aiea wheie the 
ganglion is piactically depleted of cells they frequently ap¬ 
pear as “ghosts” The efferent bundle (Rasmussen) was 
lacking a few fibers in the basal turns of the oldest animals 
and was not piesent in apical turns where degenerative 
changes were marked 

The Oigan of Coiti Degenerative changes in the organ 
of Coi^ti IS not a predominant feature in the earlier stages 
of senile changes They do, however, become more pro¬ 
nounced with increase in age of the animal and only for 
those tunrs associated with marked loss of spiral ganglion 
cells Fig 5 illustrates the type of changes found in the 
upper part of the thud turn of the right cochlea of an 811- 
day old animal The two most external hair cells are in an 
advanced degenerative state, Deiters’ cells show less pio- 
nounced changes, the internal hair cell is shrunken and 
stains deeply and the mesothelial cells diiectly beneath the 
organ of Cord;! are fewer in number In the fourth turn of 
the same specimen the degenerative changes for the organ 
of Coiti were more marked, paidicularly in the supporting 
cells The basal tuim of the cochlea did not show the same 
amount of degenerative lesions, in fact, the upper and mid¬ 
dle portions of the fust turn were within normal limits 
Another histological method might reveal changes which 
remain obscure by the piesent method The degenerative 
changes of the three oldest animals consisted of a loss of 
suppoi'ting and sensory cells with a collapse of the tunnel 
lods (upper part of the second turn and including the 
fourth turn) The organ of Cor-ti in the round window 
region was similarily affected, but in the remainder of the 
fust and second turns the organ of Corti showed lemark- 
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of pathologic changes in the innei eais of senile animals 
and humans The chief diffeience is the location of the 
pathology in i elation to the turns of the cochlea The guinea 
pig has foul turns and the cochleas of the othei animals 
for which changes have been repoited have appioxiraate- 
ly two and one-quaitei tums The leason foi the occui- 
lence of these changes apically, with usually less in the 
lowei pait of the basal turn, is not knoivn One might ex¬ 
pect the vasculai supply to vaiy sufficiently in diffeient 
species, paiticulaily with foui tunis to the guinea pig's 
cochlea, to explain this diffeience Theie is, howevei, no 
vasculai pathology that is consistent with the occuiience 
of these lesions 

Fuithei studies may leveal that modiolai changes aie 
not independent of those in ganglion cells and possibly the 
organ of Coiti The fiequent finding in the cochleas of 
the oldei animals of lathei extensive osteitis of the bony 
wall of the modiolus, cystic peiivasculai aieas and occa¬ 
sional inciease in amounts of peiivasculai tissues m other 
legions indicates some disiuption of noimal function Oste¬ 
itis in the fundus of the internal auditoiy meatus of the 
human tempoial bone has been described® at the point of 
exit of the cochleai neive fibeis Theie aie seveial differ¬ 
ences in modiolai stiuctuie between the coclilea of the guinea 
pig and that of the human The cochleai neiwe in the 
guinea pig leaves the modiolus through a single opening, 
but bony partitions with foiamina aie located pioximal to 
the spiial ganglion Such an anangement may be a con- 
tiibutmg factoi to the location of degeneiative changes in 
the apical turns of the cochlea 

It IS appaient that the two types of atiophy, neuial and 
epithelial, aie independent of each othei at least in the 
eailiei stages They may be piesent in the same turn of 
the cochlea, but loss of ganglion cells, except when extieme, 
IS usually not accompanied by maiked degeneiative changes 
m the oigan of Corti 

The recent cytochemical studies of Hammer® on spiiaJ 
ganglion cells of the guinea pig’s cochlea, subjected to 
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acoustic trauma, sho\\ed a deciease in protein fraction and 
Otoplasraic RNA fraction with no changes m tlio lipm 
fraction immetliately following exposure T^vo months later 
there was reduction in number of cells and cell volume, a 
further decrease in piotein content and a highei concentra¬ 
tion of RNA about the nucleus Six months aftm the ex¬ 
posure tlieie was further reduction m cell numbers, and the 
protein content was appioximately one-third of the normal 
value These degenerati\e changes aie considered to bo 
secondaiy to an interruption of tlio inneiwation of the end 
oigan The degenerative changes in the ganglion cells are 
similar to those tliat occur \vith senility, howevei, inter¬ 
ruption of the innervation cannot be considered as tlie pre¬ 
disposing factor in senility In tlie latter tlie ganglion cell 
seems to be primarily affected and the peripheral nerve 
fibei-s secondarily The efferent bundle (Rasmussen) is 
also subject to degeneiative changes as desciibed by Sclm- 
knecht^ foi senile cats and somewhat less m the present 
senes of guinea pigs' cochleas The effeient bundle has 
been aliown by Fernandez^® to be spared of degenerative 
changes m experimental acoustic trauma 


The removal of tlie degeneratmg spiral ganglion cells by 
neui'onophagia has been described by Saxen^ The process 
as observed for the guinea pig is similar but at no time are 
there more than a few cells undergoing active neuronophagia 
in an area of degeneratmg cells. The neuronophagocytes 
are piobably glial in type They are undoubtedly present 
in the ganglion as “satellites” and become phagocytic with 
degeneration of the nerve cell 


The embiyomc nature of the spiral ganglion cell has 
been emphasized by Harabei-gei and Hyd^n” There are 
sevei-al peculiarities about the mner ear that reflect an 
embryonic type of structure such as the enchondral layer 
of Uie otic capsule that is I'egarded as representing a stage 
m arrested development of bone in cartilage If the im¬ 
maturity of the ganglion cell is a factor m susceptibility to 
degenerative Ranges of old age then ,t might be expected 
that the whole ganglion would be involved simultaneously 
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instead of paiticulai legions such, as the base of the human 
cochlea At piesent there is no satisfactoiy evidence to 
show that cells of the spiral ganglion vary m then appear¬ 
ance and histochenncal composition rvith the different tums 
of the cochlea 


SUMMARY 

The histologic changes obserwed in the stained sections 
of the cochleas of senile guinea pigs as compared to those 
of young animals fr^im the same colony and also from other 
sources were 1 A diminished number of sprral ganglion 
cells in the thud and fourth turns of the cochlea wrth sub¬ 
sequent degeneratron of peripheral nerwe fibers There 
were similar but less marked changes in the lower part of 
the fust tum The interwenmg turns except for the three 
oldest animals and one of 848 days, were without a signifi¬ 
cant loss of spiral ganglion cells 2 Neural atrophy pre¬ 
ceded atrophic changes in the organ of Corti The lattei 
was severe only in the oldest guinea pigs of four years and 
more in age Loss of mesothelial cells was a common find¬ 
ing that increased with age of the animal 3 Osteitis and 
changes in perivascular tissues of the modiolus become more 
pronounced with age U The principal difference between 
the lesions found for the guinea pig and those previously 
described for the human and other animals is the location 
of the more marked clianges in the apical areas of the 
guinea pig’s cochlea instead of the lower part of the basal 
turn 5 The results are to be regarded as specific only 
for this par-ticular strain of guinea pigs 
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NEW ELECTRO LUNG 

An electrical device for stimulating and i*egulating tlie 
muscles of breathing is giving cerebral palsied children a 
chance foi more normal speech The appai-atus, kno\vn as 
an electro-lung, is bemg used on children whose breathing 
rate la disturbed so much that tliey have difficulty in speak¬ 
ing 

The device is m use in the Northwestern Umversity de¬ 
partment of speech correction and audiology According to 
Dr Harold Westlake, head of the department, normal poi¬ 
sons breathe approximately 14 to 16 times a mmute while 
some children \’^th cerebral palsy breathe between 60 and 
80 times a minute Such rapid breathing makes continuous 
speech impossible, he says 

Work on cerebral palsied children at the Northwestern 
speech clinic has produced excellent results wthm six 
weeks according to Dr Prank Wilson research workei He 
reports that six weeks of treatment for one-haJf hour a day 
changed one child from being totally inarticulate to having 
“socially acceptable" speech In most cases the improve¬ 
ment is moderately good Dr Wilson refei's to the electi-o 
lung as a “movable respiratory bi’ace ” 



DETECTION OF MALINGERING BY PERIODICALLY 
SWITCHED SPEECH* 

Caulo Caleaeo, M D , 

Milan, Italy 

The logic piemises foi this new test foi the detection of 
simulated deafness dezive fiom the lesults of studies on the 
intelligibility of periodically interlupted speech and of con¬ 
tinuous speech swtched per lodically fi om one ear to the other 

Cherry and Tayloi^’^ have obseiwed that when a re¬ 
corded message (at a rate of about 85 words per minute) is 
applied to one or the other ear of a subject and switched peri¬ 
odically, so as to keep a 50 per cent on-off ratio, the intelligi¬ 
bility of the said message is nearly perfect for all switching 
frequencies (see Fig 1) A lower ar*ticulation score, which, 
however, varies in different subjects, has been noticed by the 
same AA only when the message is read at a higher syllabic 
rate (138 words per minute), and only for a switching rate of 
0 2-0 3, keeping the 50 pei cent on-off ratio unaltered This 
could be considered as a good objective measure of the reaction 
time needed to transfer the attention from one ear to the other 
These data have been confimred by our personal researches, 
in addition we have noticed an increased subjective difficulty 
even for the recognition of a message recorded at a speed of 
85 words per minute for a switching period of 0 2-0 3, while 
at all other switching rates it is understood correctly, fuithei- 
mor e, we have obser ved that the threshold shift for continuous 
speech, when it is switched periodically from one eai to the 
other, IS very small (5-10 db), and we have been able to ascei- 
tain that the listener cannot refer to one or the other ear the 
sensation of the various fractions of the switched speech, the 
sensation being that of interrupted speech heard binaurally 

On the other liand, the researches peiTonned on interrupted 
speech (with a 60 per cent on-off ratio) have slioivn that its 

•Prom Ear Koae and Throat Cltnlc of the UnUeralty of Milan ('Italy) 
Director Prof PietrantonI 

Editor's Note This ma received In The I*arj ncroscope Office and atceptcu 
for publication February 2S 1956 
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intelligibility v'liics conaidei^bly, depending on the frequency 
of interruption The results reported by Bocen and Caraisasca* 
and by Miller and Licklider^ do not substantially differ The 
curves repoi'ted on Figs 2 and 8 show how tlie intelligibility of 
speech, which la absent or poor for low interruption rates, 
quickly rises with the increase of the rate of interruption, and 
approaches 100 per cent for an interruption rate of 8-9 per sec¬ 
ond It appeai-s logical tliat the mimnium of intelhgiblbty cor¬ 
responds to one interruption per second, as the ”on*' period 
18 roughly equal to the duintion of one u ord spoken at a nor¬ 
mal rate of speech, \\hile the maximum of intelligibility at an 



Flff 1 Articulation scorea for continuous speech^ swltchsd perlo<lloaUy 
from on« sar to tbo other For each ear tho proportion of the period 
occupied by speech is £0 per cent, the remainder belnff silent. BesuUs 
for three rates of speahlaff are given. 


intemipfaon rate of 10 per second may be also attributed to 
the temporal characteristics of the words 

We have taken advantage of the diiferent effects on speech 
intelhgibihty of a periodical switching or interruption, for the 
detection of simulated unilateral deafness 


DESCRIPTION OP THE TEST 

We have used a common audiometer (Mod Elit 811-B) 
coupled to Bocca’g penodical interrupter The latter, which 
IS schematically illustrated in Fig 4, consists of a mechanical 
relay commanded by an electronic oscillator The passage 
from interruption to sintching is obtamed through a simple 
commutator The switching or interruption rate (always with 
a 50 per cent on^ff or on-on ratio) can be varied from a mm- 




^ 2 5 * s s 

FREQUeWCr OF imtcrruptiom 

Mgs 2 and 3 2 “^aVter °Bo^ci® a°nd* 

for a apeech-time fracUon of 0 6 (Fig 3 alter ±jocwi. 

Fig 3 after Miller and Llckllder) 

imum of two to a maximum of twelve pel second A 
switching late, whicli can be obtained only by means o 
tionic devices, is not lelevant to oui puipose 

The speech mateiial used m this test was composed of sw- 
eial lists of meaningful short sentences, lecoided ^ ^ 

speed of 85 woids pei minute, and was piesented to 
ject tluough headphones 

Aftei having deteinnined the hearing thieshold m both ears 
foi puie tones, we immediately use the switched speech^^cs, 
aftei inviting the subject to lepeat the message he hears in 
peculiai waj ” in the eai stated to be healthy, thus making ^ 
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believe tJwt the examiner wants to teat the heaiing function 
of that eai This is possible due to the particular subjective 
sensation of switched speech, as reported nho%e 3310 ii^nsity 
of the alternated message is established at an intensi^ level 
ibout 30 db bighei tban \\eanug tluesUold ui the hcaitn> 
ear 



Fiff < Periodic switch (comniutiitor or iotarrupter) 


if the listener ia actually ^eaf on one side, the message will 
reach the healthy ear as interrupted speech, and the articula 
tion curve wdl nse from 0 per cent to 100 per cent for an m 
crease from two to eight per second of the swtching rate. If, 
at a switciung rate of ^ per second the subject states that 
he is not able to understand the message, he is dearly simu¬ 
lating, but we cannot get any information as to the state 
of heanng in the allegedly deaf ear 

If on the contrary, 100 per cent discrimination is obtamed 
at a siwtdiing rate of 2 3 per second, at an mteiisity level SO 
db higher than the hearing threshold in the healthy ear, it is 
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beyond doubt that the healing loss in the allegedly deaf eai is 
not gieatei than 20 db, t e, this eai is piactically normal As 
a mattei of fact, the malingeiei lias no cues as to the piove- 
nance of the switched speech and states candidly that he is 
able to undeistand at a low switching late, being unawaie 
that the “deaf” eai is actually participating in the oveiall dis¬ 
ci immation 

It may happen that 100 pei cent discnmination at a switch¬ 
ing late of 2-3 pei second is attained only at a level of inten¬ 
sity higher than 30 db above normal threshold in this case 
the hearing loss in the allegedly deaf ear will be 10 db less 
than the reading of the attenuator, 10 db being the threshold 
shift for periodically switched speech, as mentioned above 

The test of switched speech can thus allow not only a quali¬ 
tative but also a quantitative estimation of malingering 

The pme tone audiograms shown in Fig 6 are those of three 
subjects, who, on occasion of a military medical examination, 
pretended to suffer from unilateral deafness A test with 
switched speech, performed according to the method described, 
led at once to the diagnosis of malingering The data weie 
confirmed later by other classical malingering tests 

The test of switched speech is based upon well-defined piin- 
ciples of acoustic physiology, and in every case and for every 
subject it offers unmistakable and clear-cut results, further¬ 
more, by this test, it is possible to ehnunate an important fac¬ 
tor of uncertainty due to the particular psychic conditions of 
the examined subject As a mattei of fact, the malinger ei, who 
knows that the advantage he seeks could be neutralized by the 
discovery of a simulation, approaches the hearing test in an 
apprehensive state, tlius rendering the known tests veiy deli¬ 
cate to perform and their results very difficult of appreciation 

On tire contr'ary, with the switched speech test, complete 
collaboration of the patient is easily gained, as he believes that 
the examiner is going to test the heanng function m the 
healthy ear 

Finally this test allows a quick diagnosis by means of a 
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Simple and cheap apparatus, which may become a part of every 
common audiologic equipment 

Due to the above reasons, we believe that the switched 
speech test should be adopted as a cuiient method of diagno¬ 
sis of unilateial smiulated deafness 

SUMMARY 

Heie is described a new test for the diagnosis of simulated 
unilateral deafness, based upon the difference of intelligibility 
of a message periodically switched from one ear to the othei 
or periodically interrupted in one ear If one ear is actually 
deaf, the normal ear listens to a periodically intenupted mes¬ 
sage, and the discrimination rvill gradually rise from 0 per cent 
to 100 per cent when the switching rate mcreases from two 
to eight to nine per second If, at a switching rate below tluee 
per second, the disciimmation approaches 100 per cent, tlus 
clearly indicates that the alleged deaf ear can perceive the frac¬ 
tion of the message which does not reach the opposite ear , that 
IS, the ear is not deaf The intensity level at winch 100 pel 
cent discrimination is obtained by a switching rate below 
three per second mil roughly indicate the amount of hearing 
loss in the ear where deafness is simulated 
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bronchogenic carcinoma diagnostic aspects 

OF 228 PROVED CASES *1: 

Clarence H Steele, M D , 

Kansas City, Kan 


In recent years emphasis has been placed on Uie early diagr* 
nosis of pulmonary disease due to the rUiug incidence of lung 
cancer and the severe nature of this lesiom Mass chest sur¬ 
veys stress the increasing frequency of occurrence of broncho 
genic carcinoma m \\ hite males over 45 > eiii*3 of age, yet there 
lias been a steady decline in the death rates from otlier pul¬ 
monary diseases in men of this age gix>up The incidence 
of lung cancer is showing a more rapi^ncrease tlmn that 
of any other malignant neoplasm ^ 

Upon the bronclioscopist has fallen the responsibility of 
proving or disproving the existence of lung neoplasm pnor 
to thoracic surgery While bronchoscopic biopsy formerly 
would show positive i*esultfi in 60 to 70 pei cent of cases 
according to published reports^ ^ t he m te is now much lower 
Unfoiinnately, m many patients with lung cancer, the direct 
bronchoscopic examination shows little evi dence of neoplastic 
disease theinfore it has become increasingly important 
to utilize all the methods of bionchologic diagnosis at our 
disposal in order to secure early definitive treatment for the 
lung cancer suspect 

The material for this study was derived from an analysis 
of 228 cases of bronchogenic carcinoma at operation or autop¬ 
sy in which bronchoscopic examination was performed 


IKCIDENCB, 

Bronchogemc carcinoma is encountered prnnarvly m pa¬ 
tients in the fifth, sixth and seventh decades of life. In our 


Otolary^rolo^y the oohuner Clinic ajid 

^ 1957 *^*'^ OUlca amt 
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senes, 91 pel cent of the patients weie between 40 and 69 
yeais of age The oldest was 80 and tlie youngest 31 yeais 
of age Theie weie 200 men (87 7 pei cent) and 28 Avomen 
(12 3 pel cent) All of the patients weie of Caucasian 
descent 


ETIOLOGY 

Bronchogenic caicinoma lemains a disease of obscuie 
etiology altliough many studies of its cause aie going foi- 
waid Conti oveisy still lages ovei the lelationship of cigaiet 
smokmg to the cause of this disease As pointed out by 
Hiiepei/ the total epidemiologic, clinical, pathologic, and 
expel imental evidence at hand cleaily indicates that not a 
single, but several if not numeious, atmospheiic pollutants 
aie lesponsible foi the cause of lung cancel The additive, 
cumulative and syneigistic effects of seveial lecognized les- 
piiatoiy carcinogens in the pioduction of cancels in the gen- 
eial population aie a distinct possibility On the othei hand, 
lestiicted industiial gioups may be exposed to well defined 
and highly potent lespiiatoi’y caicinogens It is believed 
that the lecent alaimmg use in lung cancel in males is 
causally i elated to the local and geneial development of mod¬ 
em industiy and the use of its pioducts It may be possible 
that cigaiet smoking has played a contiibutoiy lole, but the 
total evidence available does not favoi the concept that cigaiet 
smokmg lepiesents a majoi factoi 

On the othei hand, Hammond® states that cigaiet smoking 
inci eases the piobability that lung cancel ivill develop m the 
individual but that smoking is not the only cause of the dis¬ 
ease, although it IS an impoitant factoi 

In the piesent senes of 228 pioved cases of bionchogeiiic 
cai cmoma, 89 9 pei cent of the patients smoked, 150 patients 
(65 7 pel cent) smoked 20 oi moie cigaiets daily, or an 
equivalent amount of pipe oi cigai tobacco foi periods lang- 
ing fiom 20 to 15 yeais Eighty-nine pei cent of the patients 
m the gioup weie city dwelleis and lived in an enviionroent 
in which the atmospheie contained vaiying amounts of po^‘ 
sible caicmogenic dusts, gases, fumes and chemicals Sivti- 
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five per cent of the patients hud ^vorked predominantly m- 
doors, ^\hlle 36 per cent had outdoor occupations 


FATHOLOOr 

From the clinical point of view, pulmoini’y cancers may be 
divided into two groups those found neai the hilus involv¬ 
ing the major bronchi, and tliose which appear in tlie peu- 
^ery of the lung Epidermoid and undifferentiated carcino¬ 
mas tend to onginate m the lobar or segmental branch bwiichi 
and are centrally located Adenocaicmoma, on the othei hand, 
usually originates in a more peiipheral location 

In tile piesent senes of 228 patients, theie were 103 in¬ 
stances of squamous cell carcinoma, 77 cases of undiffei'onti- 
ated carcinoma, and 48 patients with adenocaicinoma The 
squamous cell and undifferentiated carcinomas constituted 
over three-fourths of the group Only a small peicentage of 
the squamous and undifferentiated carcinomas were found m 
women In adenocarcinoma, a moie nearly equal distribu¬ 
tion was found 

Tlie right lung was involved slightly moie often than tlie 
left One half the patients had lesions in the upper lobes, a 
factor of importance to the bionchoscopist 


SYMPTOMS AND SIGNS 


Theie are no symptoms pathognomonic of cancer of the 
lung T^ onset is insidious and as pointed out by Oclisner*, 
Overholt and Schmidt" and Paulson and Shaw,'* there is a 
‘silent phase' of the disease when there are no symptoms 
until the bronchial mucosa is irritated or ruptured 


The commonest initial symptoms in this senes were cough, 
which occurred m 82 patients (3$ per cent), thoracic dis¬ 
comfort or "sense of heaviness in the chest" in 38 patents 
(17 iier cent), and persistent symptoms following a chest 

49 patients (21 per cent) 
Shorteea8_of breath hemoptysis, wheezmg- and systemic 
symptoms occurred less frequently In three cases the"can- 
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cei alaiTTi came fiom the discoveiy of an abnoimal shadow 
on the loutine chest loentgenogiam 

In many instances, the patient had consulted his family 
physician, who usually piesciibed__^tibiotics until moie 
giave symptoms appealed All too often, definitive diag¬ 
nostic measiues weie delayed foi an inexc usabl e peiiod The 
medical piofession in geneial does not fiequently enough 
considei bionchogenic caicmoma a possibility in men ovei 
40 years with a lingeiing cough, vague clie nt d iscomfoif oi 
whose loentgenogiams show "uniesolyed pneumonia", 
“atypical pneumonia”, “viial pnemnonia” oi “non-specific 
pneumonitis” "" 

As has been pieviously leported,^- eaily bionchogenic car- 
cipoma pioduces few physical signs Latei, signs of partial 
01 complete endobionchial obstiuction, ulceiation, infiltia- 
tion and secondai'y infection occur, theiefoie, obstructive 
01 compensatoi’y emphysema, atelectasis, asthmatoid wheez¬ 
ing, lobar or unresolved pneumonia, localized pneumonitis 
or effusion, aie among the thoracic findings warranting a 
more complete investigation 

DUGNOSIS 

The diagnosis of bionchogenic cancer is usually not diffi¬ 
cult if the physician will consider the possibility of its exist¬ 
ence The fact remains that in most instances there is a de¬ 
lay in diagnosis of several valuable months In this senes, 
the average delay was 7 6 months before positive diagnosis 
The average delay in diagnosis after the patient first sought 
medical consultation was 3 1 months Less than 20 per cent 
of the patients had symptoms of two months or less 

The chest roentgenogram is the most valuable single means 
of obtaining an early presumptive diagnosis of bronchogenic 
cancer In the present senes, roentgenography led to a sus¬ 
picion of bionchogenic carcinoma in 221 cases, or 97 per 
cent Thus, the routine use of the chest X-ray in men over 
40 years of age who are ?tot having symptoms should lead to 
detection of bronchogenic carcinoma in many cases before 
the disease has progressed to a dangerous stage In sn 
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analysis of 61 cases of lung cancel mtli five yeai post¬ 
operative survival Overholt and Bougas'^ found that the 
disease was apprehended in all cases on the basis of i sus¬ 
picious loentgenogram 

Blades” has shown that 70 per cent of 'isymtomatic patients 
with positive chest roentgenograms who have prompt thoracic 
exploration will have malignant pulmomc lesions with no 
lymphatic spread or metastases Goldman and Fiecnmu'* 
emphasize the need for complete Roentgen study of the chest 
in every case in which symptoms of bronchial irritation are 
present^ even for a few weehs This should include in addi¬ 
tion to the usual postero-antei loi vieiis, the lateial, oblique 
and inspiratory and expnator) films as well as fluoroscopy, 
wluch has been advocjited by Garland 

table I 

SITES YIELDING POSITIVE RF8UIT3 OP DRONCHOSCOPIC 
_ QIQP Sl IN 92 CASES 

Right Intermediate bronchuj 
Left lower lobe bronchu* ^ 

Right Jover lobe bronchu# ~ 

Left main bronchus__ 

Right upper lobe bronchus 

Right main bronchuj _ 

Trachea ___—__ 

Left upper lohe 'broncbua_ 

Right mltlUle lobe broncbu* 

Corlnu ____ 

Totil 



Bronchography is of value in demonstrating bronchial ob 
stniction m the segmental branches and the upper lobes It 
frequently leveals associated broncliiectasis or pulmonary 
abscess 


Bronchoscopy should be pei-formed m patients suspected 
of having bronchogenic caicmoma in cider to establish the 
diagnosis by visualization of the lesion, foi-ceps biopsy and 
bronchial aspiration and lavage for cytologic stud) Broncho 
5 copy is also an aid m detemmmg operability 


There were 1112 bronchoscopic examinations foi diagnos¬ 
tic purposes performed between 1943 and 1956 In this 
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gioup, theie weie 228 cases of bronchogenic caicinonia 
pioved by biopsy, exploiation oi autopsy A positive diag¬ 
nosis was made by bronchoscopic biopsy in 92 (40 4 per cent) 
of the cases The aieas in the tiacheobionchial tiee which 
yielded a positive bionchoscopic biopsy aie shown in Table I 


The types of abnormalities noted on bronchoscopy weie 
the piesence of an endobionchial reddish, fungating, papil¬ 
lomatous, easily bleeding mass oi a polypoid, mulbeny-hke 
tmnoi In some mstances, ^ ulceiation mth rounded edges 
and a necrotic base was noted In others, mural induration 
or bulging of the bronchus afforded a positive biopsy It is 
in this latter group that there is the greatest possibility of 
error as the n^plasm is submucosal The use of the bronchial 
telescope and flexible upper lobe forceps is an aid m the 
diagnosis and biopsy of tumor’s originating in the upper 
lobes 

The bronchoscopic demonstration of anatonuco-pathologic 
changes mdicative of bronchogenic carcinoma or its metas- 
tases, when con elated with the roentgenologic and clinical ob¬ 
servations, comprises important suggestive evidence of malig¬ 
nancy in the absence of a positive biopsy lepoit or negative 
cytologic report of bronchial aspirate Of the 228 patients 
in the present senes, 84 (36 8 per cent) had anatomico- 
pathologic changes winch supported the climcal and loentgen- 
ogiaphic diagnosis of bronchial cancel 


In the past decade, the collection of bronchial secietions 
by bronchoscopic aspiration and lavage for cytologic study 
has become a valuable diagnostic procedure Clei'f and Hei- 
but'^ have done much to emphasize the impoitance of cjto- 
logic diagnosis in early lung cancer They state tlrat “the 
percentage of positive bronchoscopic biopsy bears a direct 
ratio to the percentage of inoperable cases” Accoiding to 
Gregg and associates'® the utilization of endoscopically direct¬ 
ed bronchial abrasion, iriigabon, and aspiration of the mucosa 
result in higher percentages of positive diagnosis 


In 61 cases of pioved pirmai’y cancer of the lung m the 
present series, cjdologic examination indicated cancel m 
or 47 5 per cent, which is 12 7 per cent of the entiie senes 
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Bronchoscopic biopsy was positive m 92 cases (10 1 per cent) , 
therefore, utilising: biopsy and cytologic diagnostic techniques, 
a positive diagnosis of lung cancer was made in 121 patients, 
01 53 per cent of the entire senes Bronchial aspiration witli 
cytologic examination of secretions has been used roughly 
in the last half of this series, therefore, it seems cei*tain that 
the percentage of positive diagnosis would have been much 
higher if the method had been in use in the earlier years 

Following a previous report'* on this group, much higher 
percentages of positive diagnosis by cytologic methods have 
occurred, while the rate of positive diagnosis by biopsy has 
reduced In the more recent group, a positive diagnosis of 
bronchogenic carcmoma was made by bronchoscopic biopsy 
in 25 9 per cent, and by cytologic e^xamination of bronchch 
scopically recovered secretions in 56 6 pei cent of cases, 
thus it was possible to prove bronchoscopically the existence 
of lung cancer in 81 4 per cent of the patients It is noted 
that this figure is higher than the 63 1 per cent previously 
reported 


The present technique of bronc hial aspiration consists 
not only of collection of secretions from the auspicious lobe 
oi segment of the tracheobronchial tree but also the vigor¬ 
ous lavage of such areas, utilizing abrasive application of 
s^Uon tubes to the bronchial mucosa The curved flexible 
upper Jobe forceps and cannulae are useful in obtaimng 
positive specimens from the upper lobes The areas under 
study are washed with saline and immediately aspirated 
UsuaJ Jy ^ more of saiine is used for the lavage, divid¬ 
ed into l^cc. amounts. On occasion, lavage specimens have 
been collected from several segments of the lobe if the roent¬ 
genograms do not cleaily show the apparent site of origin 
of the neoplasm These specimens are studied separately by 
the pathologist, aftei the Papanicolaou teclmique of piepaia 
bon and staining 


This exarainabon involves a number of variables The 
diagnosis of positive or negative secrebons is directly pio- 
porbonal to the experience and techmcaJ analysis of the 
pathologist It 18 difficult to differenbate normal and ab- 
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noimal isolated tumoi cells Extieme caie must be used 
in the examination, so that no small section containing neo¬ 
plastic cells IS missed Geneially speaking, we have used 
bioncholavage and aspiiation specimens in diagnostic study 
lathei than sputum specimens because we have found, as 
pointed out by otheis,*“-° that eaily in bionchogenic caici- 
noma the cough is nonpioductive of cells, furtheimoie, 
sputum examination does not help to localize the caicinoma 
m the pulmonai’y bed 

SUMMARY AND CONCLUSIONS 

The incidence of bronchogenic caicinoma m the njaje 
population of the United States is showing a moie lapid in- 
ciease than that of any othei malignant neoplasm 

The bionchoscopist should play an important lole in the 
eaily diagnosis of lung cancel 

Bionchogenic caicinoma occuis piimaiily in white males 
in the fifth, sixth, and seventh decades of life In this lepoit, 
neaily 88 pei cent of the cases weie men 

Numeious atmosphenc pollutants may be lesponsible foi 
the causation of lung cancel Ceitain industiial gioups may 
be exposed to a numbei of well defined and highly potent 
lespiiatoiy caicinogens Cigaie^smoking may be a con- 
tiibutoiy factoi, but may play a mmoi lole in the etiology' 
of bionchogenic caicinoma In this senes, 88 9 pei cent of 
the patients smoked tobacco and 65 7 pei cent of the total 
numbei weie excessive smokeis Most of the patients weie 
city dwelleis and 65 pel cent of the gioup had indooi occupa- 
tions7 while 35 pei cent had woiked piedominantly' outdoois 

Theie weie 103 instances of squamous cell type caicinoma, 
77 cases of undiffeientiated caicinoma and 48 patients with 
adenocai cinoma While only a small peicentage of the epi- 
deimoid and undiffeientiated caicinomas occuiied in women, 
a mole neaily equal lelationship was found in adenocaicmo- 
ma 

The caidinal syrmptoms of bionchogenic caicinoma in oidei 
ot fiequency in this senes weie cough, lingeiiiig lespnatoiv 
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syjnptoma following influenza, cheat cold oi pnoumonn, 
cliest discomfort ox pain, dyspnea and hemoptjsia The aNei- 
age dui-ation of symptoms fiom onset to poaitne diagnosis 
was 7 6 mouths The average delay fiom the fii'St mwhcnl 
consultation to positive diagnosis w as <51 montlis 

The physical signs of bronchogenic caiciuoma are those 
of any endobioncliial obstiaiction in most instances 

Tlie loentgenogram of the chest is the most valuable single 
means of obtaining a presumptive diagnosis of pulmonary 
cancer In this senes, 97 per cent of the patients were sus¬ 
pected b> the i-oentgenologist as having bronchogenic carci¬ 
noma 

Br oneiroscopy is of value in establishing the diagnosis of 
bi'oncliogenic carcinoma by visualization and biopsy of tlie 
lesion and by permitting broncholavage of selected aicas 
of the pulmonary tree for cytologic examination Bioncho- 
Ecopy IS also an aid m determining operability based on the 
presence or absence of anatomic patiiologic clianges in the 
tracheobronchial tree typical of bi*onchogenic caicinoma In 
this senes, the diagnosis was made by bronchoscopic biops> 
m 40 4 per cent of patients In 84 patients, or 36 8 per cent 
bronchoscopy demonsti*ated anatomico-pathologic changes m 
the tracheobronchial tree suggestive of bronchogenic caici 
noma. 

Cytologic study of branchial aspirate specimens, aftei 
bioncholavage, was done in 61 patients with the piesence of 
malignant cells noted m 29 patients, oi 47 6 pei cent 

A high percentage of cytologic study positive for malig¬ 
nant cells in the branchial aspirate is possible by abrasion 
of the branchial wall with bronchoscopic forceps or aspiiator 
followed by forceful washing of such aieas with saline In 
the latei years of this senes, cytologic diagnosis was positive 
in 56 6 per cent of cases, while forceps biopsy was positive 
in 26 9 per cent. 


BIBLIOORAPHY 


1 National Office of Vrr^r 
ond Sex fn the United State®. 


STvnmcs CajDcar Death® bv Slt^ Ar*, 
Amerlcort Ccnccr Sodrtj/ \e\r "iork 1956 



FIff 1 Case 1 


and adenoldectomy had been performed In an effoit to relieve his de'it 
ness 

At the time of the prellminar> examination the child ^^a 3 obvlouslj^ 
yerj hard of hearing General physical examination was normal except 
for an appearance of h>pertelorlsm bossing of the frontal bones and 
oxtremel> prominent mastoid processes The otologic pb>slclal examlna 
uori was negative except for absence of the tonsils and adenoids and a 
moderately severe conductive deafness 

Barinj chair testing elicited a normal response The t>ropanlc mem 
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This lUuitrate* excellent bone conduction and on avemeo air conduction 
lo«* ot 50 db bilaterally 

Completo laboratory examinallona were uitWn normal llmlUi Tbo 
serological teal lor syphilis waa negalVyo, 

Roentgenograms showing the entire bony sheleloo ^^re “ade itost 
striitlns features trom the otolaryngologic viewpoint were the i^eal slxo 
of the maalold bones caased by proliferation of cortical bone and 
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Fljf i 


lack of pneumatJsatlon of the mastoid bones and paranasal gtnuses (see 
ng. 3) Tbe radiologist commented particularly on the metaphyseal 
dyaploaln represented by the splayed appearance of the long bones The 
Inte^l auditory meatuses were narrowed and tbo foramina at the base 

normal A complete report of the 
radiographic tliidlnga \rlll be pnbllshed elsewhere < 

The Hei^ty CllnJo found a strong familial tendency toward this 
dla^e Tbe maternal unde the mother and the maternal grand 
addlUon they ahowed the same pimUlar 

£ES 

sUUon^ for ..renu year. She had bocomo Incr^togly *d^ ,tao« 
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she was 12 years of age Her father and one brother likewise had 
become hard of hearing aa children and had gradually become more deaf 
as they grew older Both are now dead IL G has sho'wn no progression 
of his deafness In the past tAvo years 

Case 2 J V, a nine-year old boy, Is shoAvn in Fig 4 He has no known 
deaf relatives He became hard of hearing at approximately fi\e years 
of age His deafness had not progressed in the last tA\o years His 
mentality has been considered normal His past health has been good 
except for one attack of otitis media This infection prompted an 
adenoidectomy and tonsillectomy 



Flff 3 Case 1 Note proliferation of cortical bone and densu mastoid 
bone 


The tympanic membranes showed slight scarring but 
when tested with the pneumatic otoscope and also moved wn 
patient swallowed 

There was bilateral peripheral facial paraljsis The patient also 
marked \l 3 ual disturbances including optic atroph> and ^ 

epiphora was attributed to bilateral osseous occlusion of tne ^ 
lacrimal ducts The optic atrophy was due to narrowing of tne p 
foramina bj bony proliferation Operati\e intervention 
the optic foramina was recommended by the Department of Neurosurg 
but Avas refused b> the parents 

Functional testing of the ears showed a normal reaction In 
Baran> chair There was a marked conductlAO type deafness, with som 
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yjff 4 OxM Not« poollnif of t98.«i exprenlonlesii face and hyper 
ttlortam 


neinml loan auperlroposeil TJi6 Rlnoe te«t waa itron^ly negative bl 
laterally An audiogram Is shown la Flff 5 

laboratniy examination* vrere normal and the serological 
test lor syphilis was negative. 

Bnentgenograms were made aC the entire bony skeleton and were 
Interpreted as characterlatle of Pyles disease, or familial metaphyseal 
dysplasia. The lateral Boentgenogram of the akull 1 $ shown In Fig: 6 

<7cmc d A SO-year-oM white woman the mother of the first patient, first 
noticed deafness when she was about four or five years old Her deaf new 
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did not progress until sho reached puberty, then It became progressl^eh 
worse Her history -was essentially negative She recalled no middle 
ear Infections 

A complete physical examination was negathe Routine laboratoo 
tests were negative Vestibular reactions were normal The patient 
could hear a 512 cps tuning fork only if it were struck a maximal blo'ft 
and could not hear any other fork This patient ^\ore a bone conduction 
hearing aid and claimed better results from it than from an air conduc 
tlon hearing aid 


(J.V) MALE 9Yr^. 1953 



Fig 5 Case 2 


Roentgenograms of the skull and long hones were reported 
radiologists as showing metaph>seal dysplasia and lack of paeumatizauo 
of the mastoid bones This patient's facial appearance was ver> 
like that of her son She had a \\ide Interpupillary distance, bossing oi 
the frontal bones, and prominent mastoid processes 

DISCUSSION 

The mechanism pioducmg deafness m tliese patients is un¬ 
known , how evei, it seems likely that the impedance element of 
the deafness lesulted fiom fixation of the stapes in the oval 
wnndow% oi obhtemtion of the round window, oi both 
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In all thiee patients the tympanic nicmbranes 'veto e^n- 
tially normal and mo\ed upon swallowing One of diil- 
dien demonstrated a pure conductive deafness The othei child 
showed a deafness wlucli was largely conductive, but also 
ahoned some loss of neiwe function m the 1021 and 2018 fre- 
quencies 



Pis < CfUe t. 


la the vroraan (the mother of the first patient), the deafness 
WRS much 0301*6 sevei e and shou ed a sti-ong” neural component 
One may aBamne that m the mother there may have b^n en- 
cioachment by bony pi*ohferation upon the cochlea itself, oi 
upon the auditory nerve at the mtenial auditory meatus This 
reasoning is supported by the appearance of the second pa¬ 
tient J V, who demonstrated an osseous narrowing of the 
naso-lacnmal ducts and the optic foramina, as well as othei 
cianial foiamma 

In view of the severe nei-ve-type deafness m the adult pa 
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tient, the piognosis foi the heaimg of the two childieu is un- 
ceitam If the piocess of bony piolifexation continues, they 
may become as deaf as the adult patient 

No therapy has been attempted m any of these patients ev 
cept the fitting of heaimg aids 

SUMMARY 

Thiee cases of deafness due to Pyle's disease have been pre¬ 
sented The cases differ from otoscleiosis in the loentgeno- 
giaphic aspects of the temporal bones and long bones, and in 
the eventual seventy of the deafness 

The changes in the skull and facial bones have not been as¬ 
sociated with the previously reported cases of Pyle's disease, 
and deafness associated with this condition has never before 
been lepoi'ted 
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INDIANA UNIVERSITY MEDICAL CENTER 

The Department of Otolaryngology, Indiana Univeisity 
School of Medicine offers its annual Anatomical and ^ 
cal Course in Otolaryngology March 25th to April 6th, 19 
Applicants should address The Post-Graduate Office, 
diana Univeisity Medical Center, Indianapolis 7, Ind 



dysphonia as a reaction to cigarbt smoke 

Behnabd a Landes, MS,* 

and 

Bkun F McCabe, M D 
Ann Axbor, Mich 

Tlua 13 a report on a case who presented rather a unique 
manifeataUon of dysphonia, presumably on an hysterica} 
basis 

iIrtL M B a 38-yCAT-old whlto houfowlfe waa liril In tlio OUlaryn 
Rology CBn^c Vn ms wltli the chief complaint of hoargenew 

upon exposure to cljaTet ftmoke She reported that no other type oi 
sme^ke much aa that from hurnlne lea\c«, cool eta, aflected her Sho 
had ttcr«r been a Mtaolctr and her husband was only n mild amohtr 
The only member of her Immedlafe family vrho omoked at aU wua her 
Cmther who mmoked heaWly She reported that mhe had never exper 
fenced hoaraeneM frtjm an> cauae other than cfgBret mtnoke and that there 
“waa noTer an accumulkttou. ot gomtpomal dlmcharge upon her uwakenlns 
tn the morning. Her recovery from the periods ot hoarMuems aeen\ed 
to bo a funcUon of the length of exposure brief exposures ^^ere fol 
lowed by almoat Immediate recovery whereas lengthy exposure! ro- 
fiuired several hours Or overnight for the return of normal voice. 

At examination voice quality was pleasant and consistent with her 
age Examination of tie nose nasopharynx, mouth oropharynx cars 
and neck was normal Indirect laryngoscopy re\ealed the cords Vo ho 
smooth white glistening knife-sharp and of normal mobility Qeneml 
physical examination was not renmrlcable Koutlne general screening 
tests were within normal limits. The patient was referred to the Speech 
CUnlo for examination and treatment 

During this Interview the clinician Ignited a clgaret In a small dosed 
room with the patient in proximity to the smoke. She was given ma 
terfal to read aloud while smoke was blown at her As soon os a sub¬ 
stantial quantity of smoke was In her vicinity the voice was heard to 
drop sharply in pitch and assume a raspy hoarse quality The vocal 
cords during this period of hoarsenesj were examlnted by Indirect 
loryngoscopj and found to have remained normal In appearance. After 
on exposure of several minutes the cjgoret was extinguished and the 
windows and doors to the room were opened The return of tl\e voice 
to normal was almost Instantsncoua A similar episode approximately 
JO minutes later Involving a pjpo with tehacco produced no change 
whatever In the quality of the voice. The clgaret experiment was re* 
p«ted during a subsequent Interview one week later with essentially 
the same results In terms of sudden onset of hoarseness. 

8pi*«h ClJnlc luitltuta for Human Adjuatmaut, Un/vemltj of 3ricblfftin 
Otolaryngoloffy Univeniity Hospital UnIvsr.Ity of 

Loryugoscope Office and sc 
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It was suggested to the patient that her condition could be based on 
either alleigic or emotional factors She was willing to be referred to 
an allergist for study, but would not consent to psychological evaluation 
Her onlv concern was to discover a method foi relie\ ing the hoarseness 
when It occurred In Aiew of her attitude towaid the problem, she >\as 
referred to an allergist who reported no reaction to a scratch test 
involving tobacco 

That dysphonia may be on an hystencal basis has been 
suggested lepeatedly m the hteiatuie by vaiious clinicians 
Typically, this manifestation of an emotional pioblem has 
been tieated successfully only thiough some foim of psycho- 
theiapy, attempts to lelieve the symptoms often lesult m 
the appeal ance of a new conveision outlet 

The patient was dischaiged aftei leceivmg suggestions m 
the use of a bieathy type of phonation to be employed dui- 
ing the times that she was actually hoaise It was explained 
to hei that this type of phonation, which she giasped quick¬ 
ly, should help to pi event tiaumatic, pathological damage to 
the vocal coids The only othei suggestion was that she 
avoid cigaiet smoke insofai as possible 

1007 E Huion St 


INTERNATIONAL VOICE CONFERENCE 

Following the International Congress of Otolaiyngology in 
Washington, D C , next Spiing, there will be an International 
Voice Confeience (Laiyngeal Reseaich, Function and Ther¬ 
apy) in Chicago, Illinois, May 20-22, 1957 Foi Information 
addiess Di Hans von Leden, 30 Noith Michigan, Chicago 
2, III, U S A 



A METHOD OF RESTING THE VOCAL CORDS 

J J Cantor, 

Los Angeles, CaiU 


1y\ the treatment of conditions of the larynx which follow 
vocal abuse such as improper use of the singing or speaking 
voice rest is a treatment prescribed Rest of the vocal ap¬ 
paratus IS indicated in sucli pathological conditions as laryn¬ 
geal tuberculosis or laryngitis, also in those conditions which 
are the result of vocal abuse of long standing, t c, contact 
ulcers, contact gi*anuloma3, fiberous nodules, etc* 

A suggested treatment is basi d upon the observation of 
many otologists that individuals with an uncomplicated con¬ 
ductive heanng loss tend to speak softly These individuals 
have the equivalent of a built-m pair of ear stoppers Due 
to theiT conductive loss, when they aie in noisy areas they 
do not have to raise their voices to hear their own conversa¬ 
tions 

We can analyze this approach on a quantitative basis and 
estimate the theoretical results obtainable If we place \ 
person with normal heanng in a noisy office where the 
sound level la about 80 db, we find that in order to carry on 
conversation he must raise his voice to about 90 db level 
Conversation earned on at this level for long periods of 
time tends to traumatize the vocal cords, especially if these 
are already irritated by some pathological condition- 

The proposed treatment depends upon artificially pro¬ 
ducing a conductive hearing loss Let ua take the same 
normal hearing individual and by means of ear stoppers 
or earmuffs produce a conductive hearing loss of 20 db If 


^ Simon JMberg- for UmlUnff the application 
I Itnow of no on« TTho h,«ji uwd thl» 

"pi'A'SJ iiS’ wToS; 

whr ae p?P«aur. .SoWd 
to^Jurn'ciUon oreic0 ,„d «cc«pted 
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we now place this individual in the same suiioundings ivheie 
the backgiound noise is appioximately 80 db we will have 
the following situation While the backgiound noise is still 
80 db, now by means of the eai stoppeis we have eliminated 
20 db He now heais only 80 minus 20, oi 60 db of this 
backgiound noise This is about the level of noimal con- 
veisation, and consequently he does not laise his voice and 
does not add to the injuiy of the alieady tiaumatized vocal 
colds The individual weaiing the eai stoppeis has no dif¬ 
ficulty in healing convexsation since peisons speaking to 
him tend to laise then voices above the level of the masking 
noise, 1 e , paiacusis Willisii 

The question immediately aiises how does the individual 
who is not piotected by eai stoppeis heai undei these con¬ 
ditions’ Fiom my own expeiience I find that the peison 
piotected by the eai stoppeis tends to get close when he 
talks and piobably tends to articulate moie cleaily, liowevei 
the piimary puipose of this aiiangement is foi the individual 
having the pathology oi tiauma to lest his vocal coids 

If these observations are collect, then it is conceivable 
that a method may now be available to avoid additional 
tiauma to the vocal coids when conditions exist, and wheie 
lest of the laiynx is indicated It may also be a means 
wheieby individuals such as salesmen oi public speakeis 
woiking in noisy aieas, may be able to speak foi longei 
peiiods of time without becoming hoaise and losing then 
voices 

This idea opens anothei, if somewhat speculative, appioach 
to a pioblem in the field of noise, namely the contioversy 
between those who feel that individuals woiking m noisy aieas 
tend to be moie tiled at the end of the day’s woik than 
those woiking in quiet aieas, and those who lefute this idea^ 
Aie we dealing heie with tivo sepaiate and distinct pioblenis 
Aie those who aie tiied and nutated the individuals vho 
aie requued to make constant use of then voices, while un¬ 
affected individuals aie those whose woik is of only a mechan¬ 
ical natuie’ 
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SUMilAR^ 

Individuals with an uncomplicated conductive hcailnff loss 
do not tend to raise their voices m noisy areas as much as 
pemns with normal hearing By tiie use of ear stoppers or 
eamiuffs in normal hearing individuals we can pioduce i 
condition which sunulates a conductive loss Since the in¬ 
dividual who does not tend to raise his voice rests his larynXf 
this may be a means of treating conditions requiring lest of 
that organ 


PILLING OPENS DISPLAY ROOM AND OFFICE 
IN NEW YORK CITY 

To provide better service and greatei convenience to physi¬ 
cians and surgeons in New York Citv and the surrounding 
area, the George P Piling S. Son Co has established an 
office and display loom at 4 West B6th Sheet 

Mr James P Kelly is m charge of the office which main¬ 
tains a complete display of instruments foi bionchoesopha 
gology cardiac and thoracic suigery, eye, eai, nose and 
throat and general surgery 

Physicians, surgeons and hospital peisonnel are coidiallv 
mvjted to visit this show room to inspect the full line of 
fine Pilling instruments and equipment 

The New Yoik office is in direct telephone contact witli 
the Philadelphia office and is, theiefore, able to take care 
of special requiiements promptly and efficiently In addi¬ 
tion the PiUing company has established resident representa¬ 
tives m the Los Angeles and Washington, D C aieas for 
faster service to the profession m these medical centere 
George S Weigand, 6220 Oakdale Ave, Woodland HUIs, 
Ca^orm, Charles H. Dunham 9608 Momoe Ave, Wash¬ 
ington 22, D C 



SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY 


The meeting dates of the Sixth International Congress of 
Otolaryngology aie again emphasized as May 5th through 
May 10th, 1957 The scientific program for the Plenary Ses¬ 
sions IS now complete and is as follows 

CHRONIC SUPPURATION OF THE TEMPORAL BONE 

Openers Maicus Diamant, Central County Hospital, Halm- 
stad, Sweden—Anatomical Etiological Factors in Chronic 
Middle Eai Discharge 

Luzius Ruedi, Zurich, Switzerland—Pathogenesis and Treat¬ 
ment of Cholesteatoma in Chronic Suppuration of the Tem¬ 
poral Bone 

Horst Wullstein, Director, Otolaryngological Clinic, Univer¬ 
sity of Wurzburg, Germany—Surgical Repair for Improve¬ 
ment of Hearing in Chronic Otitis Media 

Discussers A Tumarkm, Liverpool, England, Juan Man¬ 
uel Tato, Buenos Aires, Argentina, T E Cawthome, London, 
England, Fritz Zollner, Freiburg, Germany 

COLLAGEN DISORDERS OF THE RESPIRATORY TRACT 

Openers Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, Umversity of Montreal, Faculty of 
Medicme, Montreal, Canada 

Introduction 

Michele Arslan, Padua, Italy—^The Upper Respiratory 
Tract 

Leslie Gay, Physician-in-Chaige, Allergy Chnic, The Johns 
Hopkins Hospital, Baltimore, U S A.—^The Lower Respira¬ 
tory Tract 

Discussers Victor E Negus, London, England, Braniniir 
Gusic, Zagreb, Yugoslavia, Aubrey G Rawhns, San Fran¬ 
cisco, USA, Henry L Williams, Rochester, Minn, U S A- 
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PAPILLOMA OF THE LARYNX 
OPENERS Jo Ono, Tokyo, Japan—^Etiology 
piinio de Mattoa Barretto, Faculty of Medicine, University 
of Sao Paulo, Brazil 
Diagnosis 

F C W Capps, London, England—Therapy 

Discussers C A, Hamberger, Goteborg, S\\eden, Pedro 
Hernandez Gonzalo, Havana, Cuba, Eelco Huizinga, Gronin¬ 
gen, Netherlands, Albert von Riccabona, Vienna, Austria 

Anyone planning to attend the Congress and who has not 
yet registered should do so immediately m order to obtain 
hotel I'egistration pnonty 

For more detailed information pertaining to the Sucth In¬ 
ternational Congress please communicate with the General 
Secretary, 700 N Michigan Ave, Chicago 11, Ill, U S A- 


MOUNT SINAI HOSPITAL SPECIAL COURSE, 

A special course m Rhinoplasty and Reconstructive Surgery 
of the Septum, following the Sixth International Congress 
of Otolaryngology, May 13, 1957, to May 18, 1967, ^vlU be 
given at the Mount Sinai Hospital, New York under the direc 
tion of Dr Irving B Goldman, This will be open to only 
foreign colleagues on a full scholarship basis 

An intensive postgraduate course m Rhinoplasty, Recon¬ 
structive Surgery of the Nasal Septum and Otoplasty will be 
given July 18, 1957, to July 27, 1957, by Dr Irving B Gold¬ 
man and staff at the Mount Sinai Hospital, New York in 
affiliation with Columbia Umversity 

Candidates for either coui-se should apply to Registrar for 
Post-graduate Medical Instruction, the Mount Smai Hospital, 
Fifth Avenue and One-hundredth street, New York 29, New 
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ChlcaBo UUnola, 

Palmer House CWcago lUlnola October 1957 

AMEHICAN society of OPHTHALMOUOGIC AND 
OTOLARYNGOUOQtC ALLERGY 

President Dr D M Uerle University Hospital lowa City lo^ 
si^etSy Treasurer 1 >t Ul^ael H Barone 468 DelaTrare Ara Buffalo 

Heetlng Palmer House Chicago IIL October 19B7 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 
President Dr Irvin J Fine 609 Nev. Brunswick A\e Perth Vmboy 
N J 

Secretary Dr William Schrvartx, 224 Lexlnifton \\e Passaic H J 
Meetings Quarterly 


OTOSCLEROSIS STUDY GROUP 

President Dr Gordon D Hoople, 1100 East Genesee BL Syracure, H Y 
Secretary Dr Lav.rQnco R. Boles, University Hospital Minneapolis 14 
Mlnm 

Meattnc Palmer House Chicago Ill October 1967 


AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC and RECONSTRUCTIVE SURGERY 
President Dr Joseph Gilbert 111 B 61sl St Hew YorX, H Y 
Vice-President Dr Kenneth Hlnderer 402 Medical Arts Bldg. PltU 
burgh Pa. 

Becretary Dr Louis Joel FeiL 69 Park Are New York 16 N Y 
Treasurer Dr Arnold L. Caron, 36 Pleasant 3L Worcbealer Mass 


PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BR0NCHO-E80PHAQ0L0QY 
President Dr Jose Gros, Havana, Cuba. 

Eliecutlve Secretary Dr Chevalier U Jackson 3401 N Broad St Phi a 
delphla 40 Pm U S A. 

Meeting Sixth Pan American Conaress of Oto-KhlnivLaryngology and 
Bron cb o-EBonhflg oI ogy 
Tlnie and Place BraiU, 19SS 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W Proet* Beaumont Bldg St LOQiA Mo 
General Secretary Dr Paul Hollnger 700 No Michigan Ave. Chicago 

Meeting Statler Hotel. Washington, D H May 5 10 1957 


THE PHILADELPHIA LARYNGOLOQICAL SOCIETY 
President Dr Chevalier L Jackson, 

Vico-President Dr John J 0 Kcefe. 

Treasurer Dr Joseph P Atkina 

Secretary Dr Louis EL Sllcox 

Historian Dr Herman B Cohen 

ExecuUvo Committee Dr Harry P Bcheuck Dr Benjamin H Shuitor 
Dr WBIlam A, LeU, Dr William J Hluchler 

BALTIMORE NOSE AND THROAT SOCIETY 
^airman Dr Walter EL Loch, 1029 No Calvert SL Baltimore, Maryland 
Secretary Treasurer Pr Theodora A. Schwarts ^ luaxyiana 

CHICAGO LARYNGOLOQICAL AND OTOLOQICAL SOCIETY 
^eal^t Dr Raymond Kcrwln. aiO 8o Michigan Av*.. Chicami Ti! 
^ce^Preal^nt Dr Prank Wojnlak, 6m ^ kSc/o n; 

Heeling Fim Uondw of caeh Month, October tbrongh May 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr G C Otricli> Belleville, Ill 
President Elect Dr Phil R McGrath, Peoria, Ill 
Secretary Treasurer Dr Alfred G Schultz, Jacksonville, III 

MISSISSIPPI VALLEY MEDICAL SOCIETY 
President Dr Arthur S Bristow, Princeton, Mo 
Secretary Treasurer Dr Harold Swanberg Quincy, III 
Assistant Secretary Treasurer Dr Jacob E Relsch, Springfield, III 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 
Chairman Dr J L Levine 
Vice-Chairman Dr Euasell Page, 

Secretary Dr James J McFarland 
Treasurer Dr Edward M O’Brien 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Sherman B Forbes 706 Franklin Street, Tampa, Florida 
Vice Chairman Dr Walter T Hotchkiss, 541 Lincoln Road, Miami 
Beach, Florida 

Chairman Elect Dr V Eugene Holcombe, Medical Arts Building 
Charleston, West Virginia 

Secretary Dr G Slaughter FltzHugh, 104 East Market Street. Char 
lottesvllle, Virginia 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard 301 Medical Arts Building, Rich 
mond Virginia, 

President Elect Dr Emanuel U Wallerstein, Professional Building 

Richmond, Virginia 

Vice-President Dr Calvin T Burton, Aledical Arts Building, RoanoKe, 
Virginia 

Secretarj Treasurer Di Maynard P Smith, 600 Professional BuUuing, 
Richmond, Virginia, 

Meeting Roanoke, Virginia, December 6 and 7, 1967 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
and OTOLARYNGOLOGY 

President Dr James K Stewart Wheeling W Va 
Secretary-Treasurer Dr Frederick C Reel, Charleston W Vo. 

Annual Meeting Greenbrier, White Sulphur Springs, W Va May 
through June 1st 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 
President Dr H K Rouse, 1300 27th Ave, Gulfport, Miss 
Vice-President Dr A J McComiskey, 3420 Prytonla St, New ^ 

Secretary Dr Ediey H Jones, 1301 Washington St 
Meeting The Edgewater Gulf Hotel, Edgewater Park, Miss. May x , 
1957 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 
President Dr J C Peele Kinston Clinic Kinston, N C 
Vice-President Dr George E Bradord, Winston Salem, N C - 

Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Charioittf » 
N C 
Meeting 





SOUTH CA.ROUNA. SOCIETY OF OPHTHALMOLOGY 
OTOLARYNGOLOGY 

Prefl dent Dr Nonmin Eaddy Sumtor S Car 

Pfo«fdeat Dr J JL Growetto OnUiBoburc S Car 
Stcretary Treasurer Dr Roderick ilacdonald 333 East Malu SI Roek 
HIH 8 Car 

FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Pre.JiJent Dr Chas C Graco l-tS King ^ SL AususGno 
pTfiftldentTnect Dr 3o» V/ Taylor 706 Franklin St Tampa Flo, 
sISLuo Ti^urer D? Carl S McLemore 1217 Kuhl We, Orlando Ela, 

THE GREATER MIAMI EYE EAR, NOSE AND THROAT SOCIETY 
President Dr A, Schormon 

Vlce*pT«ddent Dr Mas M ,fi i 

Sccretarj Treasurer Dr iotnes H Mtndel Jr iSll Red Road, Miami 
43 BTorlcku ^ . 

Meeting quarterly (Marck May October and December J on the eecond 
Tbursdny ot the month 6 30 P M, at Seven Sea* Ucalauranl 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Pretldent Dr Ludwig V Michael 3707 Oaaton Are, Dallas Tex* 
Vice-President Dr Hal \V Moxiiell 

Secretary Treasurer Dr Edward A Newell 1611 No Becklej Dallas 8 
Tex 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND otolaryngology 
P resident Leland R. House M J). 

Secretary Treasurer Sol Rome M D 

Chairman of Opthalmnloify Section Stephen J Popovich M D 
Secretary of Ophthalmology Section Richard Krati, hLD 
Chidrman of Ololaryngoltjgy Section 'Harold Boyd 
Secretary of 0 to laryngology Section Howard O Gottacbalk, MJ> 

Place Loa Angeles County Medical Association Building 1935 ‘WUshlre 
BooJavard Los Angeles CaUfomliL 

Time 6 QO P3L first Monday of each month from September to June 
IncJuslTe^tblaryngology Section 6 00 P M first Thursday of each 
month from September to June IndusIreH-Ophthalmology SecUom 

PACIFIC COAST OTaOPHTHALMOLOQlCAL SOCIETY 
President H. Leroy Goss M D^ 620 Cobb Bldg Seattle 3 Washington. 
Secretary Treasurer Homer E. Smith* MD 50S East South Temple 
Salt Lake City Utah, 

Meeting April 7 U 1967 


the society OF MILITARY OTOLARYNGOLOGISTS 
President CoL Wendell A* Weller 

Se^eUry Treaaurer Major Stanley H. Bear M C 8810th USAF Hospital 
Atarwell AFB Alabama, 

Time and place of meeting October 1957 Palmer House Chicago 111 


THE research STUDY CLUB OF LOS ANQELBS INC 
^rnurn Dr Orrie E, GhrisL 210 N Central Are. Glendale Cal/f 
Trcaatirer Dr Norman Jesberg 600 So Loeaa Are LosTJSL 
Olol^gology Dr Buwell M Deok.r eSSnJ^oi^lTJLSZ 

^ Do. Ao 
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PUDGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wask 
President Elect Dr Carl D P Jensen, Seattle, Wash 
Secretarj Dr Willard P Goff, 1215 Fourth Ave, Seattle, Wash 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D^OLARYNGOLOGIE 
President Dr G M T Hazen, 208 Canada Bldg, Saskatoon, Sask 
Secretary Dr G Arnold Henry, 170 St George St, Toronto, Ontario 
Meeting Banff Springs Hotel, Banff, Canada, June 1719. 1957 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Theodor Hunennann, Dusseldorf, Germany 
Secretary Dr Chevalier L Jackson, 3401 N Broad St Philadephia 40 
Pa, U S A 

Meeting Sixth International Congress of Bronchoesophagology, Phlla 
delphia, May 12 13, 1967 

FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 
Secretary 

Meeting Lima, Pern 1957 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 
Presidente Dr Reinaldo de Villers 
Vice-Presidente Dr C^sar Cabrera Calderin 
Secretario Dr Jos6 Xirau 
Tesorero Dr Alfredo M Petit 
Vocal Dr Jos6 Gross 
Vocal Dr Pedro Hemdndez Gonzalo 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
President Dr Victor M Noubleau, San Salavador 
Secretary Treasurer Dr Hector R, Slha, Calle Arce No 84 , San Salva 
dor, El Salvador, Central America 

SOCIEDAD CUBANA DE OTO LARINGOLOGIA 
President Dr Reinaldo de Vllliers 
Vice-President Dr Jorge de Cdrdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presidente Dr Prank Canosa Lorenzo 
Vice-Presidente Dr Julio Sangufly 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 
President Dr Cesar LaBoide, Mexico, D P 
Vice-President Dr M Gonzales Ulloa, Mexico, D P 
Secretary Dr Juan De Dios Peza Mexico, D P 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 

Secretary of the Interior Prof Dr Atlllo Viale del CarrlL 
Secretary of Exterior Dr Aldo G Remorlno 
Secretary Treasury Prof. Dr Antonio Carrascosa. 

Pro-Secretar> of the Interior Prof Dr Carlos P Mercandlno 
Pro-Secretary of the Exterior Prof Dr Jaime A, del Set 
PrchSecretar> of the Treasury Dr Jorge Zublzarreta. 

16b 



BUENOS AIBES CLUB OTOLARINGOLOQICO 

Pre5ldento Dr K. Segro 
Vico-Preildentd Dr P Belou, 

Secreterio Dr S \ Anmx. 

Pro-Secrotarlo Dr J M Tato 
Teaorero Dr P Games, 

Pro-To«orero Dr J V Bello 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINQOLOGIA (BOGOTA, COLUMB/A) 

Presldento Dr Alfonso Trlbln P 
SecreUrio Dr Folbc E. Lorono 
Tesorero Dr Mario Vrenaa A, 

ASOCIACION DE OTORRINOLARINQOLOQIA 
Y BRONCOESOFAQOLOaiA DE GUATEMALA. 

Presldento Dr Julio Quovodo 16 Calle Orionte No 6 
First Vlce-Prealdente Dr H6clor CnJi 3a Avenlda Sur No 72 
Second Vlce-Prealdento Dr Joad LuJa Eacamllla 5a Callo Ponlento 
No 48. 

Secrotarlo-Teaorero Dr Horace Polanco 13 Callo PonJento No S-D 

SOCIEDAD DE OTO RING LARINQOLOQfA, 

COLEGIO MEDIO DE EL SALVADOR SAN SALVADOR C A 
President Dr Salvador MIxco F^lnto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Vntonlo Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINQOLOGIA. 
Presldento Dr D Adolfo Hlnojor Pons 
Vlce-Prealdente Dr D Jose Pere* Mateoa 
Secretarlo General Dr D Franclaco Marafldi. 

Teaorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD OTO-RINaLARINGOLOQIA DE LOS 
HOSPITALES DE MADRID 
Presldente Dr Don Fernando Beltrdn Castillo 
Sccrelailo General Dr Don Vlfonso Vaaaallo de Mumbert 
Teaorero Dr Don Ila/aol Garcia Tapia. 

PORTUGUESE OTORHINOLARYNGOLlCAL SOCIETY 
President Dr Albert Lula de Mendonco. 

Secretary Dr Antonio da Costa Quinta, Aronlda, de Uberdale 66 1 
Lisbon. 


80CJEDADE PORTUGUE8A DE OTORRjNOLAR/NQOLOG/A 
£ DE 

BRONCO-ESOFAGOLOQIA. 

Presidents Dr Alberto Luis De Mondonca, 

VIco-PrsBldente Dr Jslmo de Magalhasa, 

L* Secretarlo Dr Antonio da Coata Qulnta. 

** Secretarlo Dr AJbano Coelbo 

Teaoorelro Dr Jose Antonio de Compos Henjianes 

Vogals Dr Teofilo EequlreL 

Dr Antonio Cancela de Amorim. 

Sede Arenlda da Uberdade, 66 1 Usboa. 


SOCIEDAD VENEZOUANA DE OTORRINOLARINOOLOQIA 
l^esldente Dr Alfredo CelU Pdres. 
yice-PrcsIdente Dr Bustamante Miranda. 

Secretarlo General Dr Jeada Mlralles 
Teaorero Dr iL Matbeus 

‘>calee Dr Peres Velaaquej and Dr Wllmer Palacios. 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice-Preaidente Dr Luis B Olsen 
Secretado Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo Sudrez, Dr Nondier Asis R,, Dr Jor^e Bergallo 
Yofre 


ASOCIACION DE OTO RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice Presidente Dr Luis Sune Medan 

Secretado Dr Jorge Perelld, 319 Provenza, Barcelona 

Vice Secretario Dr A Pinart 

Vocal Dr J M Ferrando 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNlER— 

CAMPINAS 

President Dr Heitor Nascimento 
First Secretary Dr Roberto Barbosa 
Second Secretary Dr Roberto Franco de Amaral 
Librarian Treasurer Dr Leoncio de Souza Queiroz 
Editors for the Archives of the Society Dr Guedea de Melo Filao 
Dr Penido Bumler and Dr Gabriel Porto 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Havre 7—Desp 62 
Mexico 6, D F 

Honorary President Dr Ricardo Tapia y Fernllndez 
President Dr MA\imo Garcia Castaneda 
Secretar> Dr Eduardo de la Parra 
Treasurer Dr Guillermo P^rez Villasante 
Vocal Dr Rafael Pacchlano 


THE NETHERLANDS SOCIETY OF OTORHINOLARYNGOLOGY 
(Nederlandsche Keel Neus-Oorheelkundlge Vereenlging ) 


President 

Secretary 

Treasurer 

Librarian 

Members 


Dr J Kuilman, Sudnamestraat 19—Den Haag 
Dr W H Struben, J J Viottastraat 1—Amsterdam, 

Mrs F Velleman Pinto, Jac Obrechtstraat 66— Amslerdain 
Dr P G Gerllngs, J J Viottastraat 4—Amsterdam 
Dr J de Graaf, Dr S Muller, Dr H Navis 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Paulo Fernando Esteves 
Vice-President Dr Jayme Schilling 
First Secretary Dr Carlos Buede 
Second Secretary Dr Molzfis Sabani 
First Treasurer Dr Israel Schennan 
Second Treasurer Dr RivadAvia C Meyer 
Librarian Dr Carlos M Carrion 


THE SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President E A M Connal 1 Ro>al Crescent, Glasgow C 3 Scotland 
Secretary Treasurer Dr J P Birrell, 14 Moray Place Edinburgh 

Assistant Secretao Dr H D Brown Kelly. 11 Sandyford Place Gm 
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ATTICOMASTOIDECTOMY 

F W Davison, M D 
Danville, Pa 


The Utle I have chosen, namely atticomastoidectomy, has 
several synonyms, some of which are modified radical mas- 
toidectomj, Bondy mastoidectomy and antro-adital atticotomv 

In our chmc, this procedure is used for patients who have 
a postero-supeilor margxiidX oi attic perforation with per¬ 
sistent discharge of months', or years', duration which has 
failed to clear up in response to frequent local treatments of 
the ear over a period of six weeks In ray opinion the presence 
of cholesteatoma is nearly always a definite indication for 
this operation Symptoms of extension of infection to the 
labyrinth, facial nerve or dura call for immediate operative 
treatment I think an acute exacerbation of a chronic in¬ 
fection or the presence of a complication is not^alwaya a con¬ 
traindication to use of the modified i-adical mastoidectomv 

The well knorvn purposes of the operation are (1) to eradi¬ 
cate a chrome focus of infection which is a potential tlireat 
to life (2) to obtain a dry ear, and (3) to mamtam oi im¬ 
prove the hearing to a useful level, that is 3^ db or better 
at the 600, 1000, and 2000 frequencies The value of this 
operation has been well described by Juers,^^’ Baron,‘®“ 
Thorbum,^ Moore,* Dmgley,* Zwiefach^'’ and many others 
My chief excuses for brmging this operabon to your atten- 
bon are to present additional evidence of its merits in prop¬ 
erly selected cases, and to refute some of the doubtful 
statements made in recent papers 

Some of these quotations which our experience contradicts 
ai-e as follows ‘Tf the ossicular chain is interrupted, hear¬ 
ing IS likely to be better if the tympanic membrane is re- 


I-aryneoicopo OCflct and accepUd 

191 



192 


DAVISON ATTICOMASTOIDECTOMY 


moved,” “foity pei cent of patients having a modified 
opeiation will eventually lequiie a complete ladical opem- 
tion,” “useful heaiing following the modified opeiation 
depends upon maintaining the integrity of the ossiculai 
chain,” “it IS best to leave a dislocated mcus,” “a modified 
opeiation is nevei indicated when complications aie piesent" 

Dmnng the thiee-yeai peiiod fiom June 1, 1953, to June 
1, 1956, my associates and I have opeiated on 122 cliionical- 
ly dischaiging middle eais, having attic oi posteio-supeiioi 
maiginal perfoiations Seventy-eight pel cent had cholestea¬ 
toma The atticomastoidectomy pioceduie was used foi 45, 
and the complete ladical opeiation was used foi 77 Fifty- 
foui pel cent of the chromcally dischaiging middle eais 
seen during the thiee-yeai period had noyi maiginal peifoiv 
tions and did not require operative treatment The aveiage 
healing time after atticomastoidectomy was eight iveeks, and 
all except two ears were dry in tliiee months These two 
patients later required a revision and complete radical mas¬ 
toidectomy Skill grafts were not used 

The healing time in our cases is at least as short as that 
lepoiled by most of those who do utilize skm grafts fn 
my opinion the reasons for the rapid healing in most of our 
cases have been frequent careful mechamcal cleansing, 
avoidance of ear drops and especially tlie fact that the patient 
IS instructed to use boric acid powder in a powder bloner 
at home twice daily There are at least two reasons to ex¬ 
plain the observed efficacy of boric acid powder m post- 
opeiative cavities The desii ability of maintaining an acid 
reaction on the skrn has been established by many obseiveis 
I believe that boric acid is just enough of a protoplasmic 
poison to discourage formation of granulations without im¬ 
pairing the regiondh of epithelium 

The indications for surgery when there is a marginal or 
attic peiToiation may be listed as, 1 Persistent dischaigCi 
even though small in amount, for months' or years’ duration 
which has failed to clear up despite adequate local treat¬ 
ment duiing a peiiod of six weeks, 2 Presence of pseudo¬ 
cholesteatoma (the term advocated by Day") , J Symptoms 
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of extension of the infection to the labyrinth, facial nerve oi 
dura, 4 X-ray evidence of a large cliolesteatonnu 

Some of the operative methods we find useful are general 
aneatliesia, suntal induction and maintenance with nitrous 
oxide plus Tnlene and oxygen thraugh an endo-tracheal 
tube, the use of an endaural incision, a Jordan-Day bone 
engine, head light and loupe magnification, and electro¬ 
coagulation to stop bleeding We determine the type of 
operation by the extent of the disease found* at the time of 
operation I agree ivith Baron^ and Juers* that it shortens 
the healing time and that it is perfectly safe to save '’he 
matrix on the medial wall of the epitympanum and aditus 
f follow "the advice of Juers’ and Baron* in cutting the flapd 
to suit the anatomy and operative defect The best post¬ 
operative heanng occurred when the operator cithei mten- 
tionally or unintentionally performed what Juera has de¬ 
scribed as myrmgostapediopexy Fifty-four per cent of the 
ears from which the incus and head of the malleus were re¬ 
moved had heanng at or above the 30 db level The good 
hearmg in these cases was due to the presence of a mobile 
membrane providing sound pressure transformation for the 
oval window and sound protection for the round wndow, as 
described by Wullstem When doing an atticomastoidectomy 
we aim to produce what Wullstem'* describes as his Type 3 
tympanoplastj Fig 1 (after McGuckin'*) shows the "ana¬ 
tomical resuit desired 

A study of the case histones of these patients has led me 
to record what might be called guiding pnnciples 1 X-rav 
failed to diagnose cholesteatoma m 55 per cent of the cases, 

2 X-ray examination seldom tells you when to operate, 

3 Middle ear effusion frequently coexists with attic cholestea¬ 
toma (do mynngotomy’' and aspiration of middle ear fluid 
at the time of operation 4 Do not oveilook allergic factors, 

5 Recurrent acute otitis media is not chranic otitis media, 

6 Gram stam smeais and sensitivity cultuies can be veiy 
important in selection of the most effective antibiotic foi 
use during the post-operative penod, 7 Many ear drops are ^ 
harmful (contact dennatitis or aUeigic sensitization) 8 In 
thiee cases bom acid powder stopped tlie discharge aftei 
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Neo-Mitef had failed, 9 Save as much dium as possible, 
10 Let the type of opeiation depend upon the extent of dis¬ 
ease found at operation, 11 Much heaimg loss can be pie- 
vented by opeiating when the cholesteatoma is small, 12 Cleai 
up any coexisting sinus infection, IS Remove the adenoid 
if it IS enlaiged 

As IS well-known, most seiious complications aie the le- 
sult of an acute exacerbation of chronic middle eai and 
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mastoid infection All too often the patient, and even som^ 
times the doctor, is complacent about the existence of a stna 
amount of discharge from an attic or posteio-supeiioi mar¬ 
ginal peifoiation In my opinion the infection in all suca 
ears should be eiadicated by atticomastoidectomy Univil- 
ingness to consider operative treatment must be based either 
upon Ignorance of tire dangei of sudden flaie-up of a chionic 
infection or fear that the operation will seriously impair 
the hearing In this senes of 45 cases, 66 per cent of the 
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ears with good cochlear function had post opeiative heu^^ 
ing at 01 above the 00 db level, and in only one instance 
was tlie post operative healing beloNv the dO db level if it 
had been that good pre-operativc\y The impoitance of using 
the modified operation when possible is obvious, if one re 
calls that following a complete ladical the liearlng usually 
di'ops to the 55 oi 50 dh level Foi some years I have ax end¬ 
ed deatro>nng the annulus and made no attempt to close the 
Eustachian tube when doing a complete ladical In 10 of 
77 radical cases a dium, furnislung sound protection £oi is \ 
the round window, has regenemted and the hearing in all 
10 eai^s returned to the 20 to 30 db level 

Our expellence is veiy much m line with that of Dingley 
and Zwiefacii/''^ who say that best hearing is usually piesent 
in cases liavmg a ivide aditus and no Incus In most of then 
cases tliey lemoved the incus if it was present, and also usual¬ 
ly removed the head of tlie malleus In our experience the 
cal's having poor post-operative Jiearing usually had a re ^ 
tracted poorly mobile ixirs ten^a and a blocked Eustachian ' '' * 
tube secondai'y to n^I allergy, oi to recuirent smus infec¬ 
tion Bettei control of these factors and better patient co¬ 
operation wnll I believe, mciease the peicentage of cal's with 
good post-opeiatlve healing 

Fost-opeiative care is just ^ important as the operation 
and should, if possible, be earned out_ with magnification 
by tlie surgeon doing operation, or someone equally exper¬ 
ienced I remove the padang on tlie second oi tbad day, 
because it is well knoivn that moisture is haimful to squam 
OU3 epithelium I use gentle spot suction to remove dots 
and fibm fiom the ear canal only, and follow this with 
insufflation of bone acid powder The patient leaves the 
hospital on the fifth oi sixth post operative day with m- 
stvuctions to use bone acid powdei in a iiand powdei blower 
at home daily until the ear is dry We have return visits 
twice a week the first two weeks and thereafter once a week 
until healing la complete, usually by the end of the eighth 
week. If the drum is retracted and moves poorly, I inflate 
do myringotomy and aspirate the mucus or serum m the 
middle ear This may need to be repeated The patient is 
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instiucted to letuin foi cleansing of the cavity about eveiy 
SIX months, oi oftenei if theie is any dischaige We have 
many post-opeiative cavities which lequue cleansing on'v 
once a yeai 

A wet eai aftei the noimal two-montlis' healing time is 
usually due to one of the following causes J Contact deima- 
i, titis due to antibiotic or sulfonamid diops, 2 Peisistent 
giaimlations, 3 Alleigic deimatitis, If Infiequent cleansing 

At the time of opeiation one is always faced with the ques¬ 
tion, will the modified pioceduie eiadicate the disease and 
pioduce a diy eai ’ If the incus is embedded in gianulation 
tissue it IS not possible to say whethei the long piocess is 
neciotic, so I think it is bettei to lemove it if the heaimg 
is below the 25 db level I thmk theie is a bettei chance of 
a columella effect if the incus and head of the malleus aie 
lemoved K the incus is fixed, dislocated, oi is caiious it 
slmuld be lemoved 

Neaily aU of the patients who had the incus lemoved 
had healing between the 20 and 30 db levels in the speech 
fiequencies, pioviding they had good bone conduction, a mov¬ 
able membiane piotecting the lound window, and a patent 
Euitachian tube The piinciples to follow in planning this 
type of opeiation have been well outlined by Zpllnei’‘ and 
by Kobiak 

Table I, indicating whethei oi not the incus was piesent, 
shows what degiee of post-opeiative heaimg may be expect 
ed, and suggests that if both windows ai e functioning normal¬ 
ly loss of the incus need not be lesponsible foi a heaimg loss 
of moie than 20 db below noimal threshold The Table in¬ 
cludes only the eais which had good coclileai function 

The following case lepoits illustrate the value of atticomas- 
toidectomy in properly selected cases 

W C—male age 42, CC dizziness of two weeks' duration 
niittent discharge from the right eir for a period of eight jears 
eai there was pus and cholesteatoinatous debris in an attic perforatio 
The postero-inferior part of the drum mo\ed freeb A right aiticomo^ 
toidecionu was peiformed on Jub U 1^34 There was a cliolesteatonia 
''ic external to the incus The incus was not disturbed, and the 
co\ering the incus was allowed to remain Pre-operati^c hearing v>ds at 
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TABl-B I 

patients ^V11H A-rtlC CHOLESTEATOMA OR POSTERO-SUPhlllOIl 

patients perforations treated dy 

ATTl con ASTOl DECrfOm 
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No 
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No 
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8 weeks 
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No 
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2u'16-5 

20-204J0 

No 

7 weeks 

26 26-10 

16-16-10 
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S weeks 
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10-10-16 

No 

8 weeks 
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20 20-26 

No 

S weeks 

56-66-46 
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No 

13 weeks 

10-6 10 

15-15-10 

No 

6 weeks 

1^16-15 

30-25-15 

No 

6 weeks 

35-30-46 

2,>-20-3o 

No 

6 weeks 

20-15-35 

«0-20-36 

No 

7 weeks 

20-3MO 

30-30 30 

No 

6 weeks 

10-10-30 

2O-2O-S0 

Yes 

0 weeks 

20-16-10 

20-16-10 

No 

6 weeks 

40-40-30 

30 26-16 

Mo 

3 months 

5-1j 16 

20 16-10 

Yes 

6 weeks 

eO-00-60 

40-4 CMO 

No 

8 weeks 

30-40-36 

20-4<,4J6 

Yea 

6 weeks 

35-3cf-26 

20-20-20 

lea 

6 weeks 

60-6 0-46 

40-O0-46 

No 

6 weeks 

30-30-45 

25-26-10 

Yes 

7 weeks 

26-16-16 

36-2o-30 

les 

8 weeks 

40-40-30 

60-60-41) 


the 16 db lerel In speech range poat-operaUve hearing nos at the 20 dt> 
level throughout tho epeech range. The mastjoid cavity was healed la 
sU weelca and has remained dry up lo tho present time 

R, S—male age 37 CC Intermittent disebarge from the right ear 
since age of three years Tho dram was markedly retracted and moved 
poorly There was a poitero^nperlor marginal perforation containing 
grannUUon tissue, Xrsy examination showed a radlolacent area Jn 
the region of the right mastoid antrum A small amount ot tout d/a- 
charge conUnued for two months despite iocs/ treatment. Suction with 
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the pneumatic otoscope always brought mucopus out of the postcro- 
superior marginal peiforatiom A right attlcomastoidectom> was per 
formed on Aug 17 1954 The incus was embedded in a mass of granu 
latlons and was removed Pre-operatUe hearing was at the 30 db level 
throughout the speech lange, the postoperative hearing remained at 
the SO db le\el Mastoid cavft> healed in seven weeks The pars Unsa 
has good mobility, as shown by the use of the pneumatic otoscope 

G V—male age 10 >ear3 CC intermittent dischaige from the right 
eai since infancy The right ear canal contained thick >ellow mucopus 
There was a postero-supeiior marginal peiforation containing cholesteato- 
matous debris Tieatment right endaural atticomastoldectom> The 
antrum contained a large cholesteatoma sac 15 mm in diameter The 
incus and malleus were not removed but were covered with a flap from 
the superior canal wall The cavity was dry in eight weeks Prc' 
operative hearing 20 20 15, postoperative hearing 10-15-10 The purs 
ttn^a moves freelj 

M \ —female, age eight years C C discharge from the left ear since 
age of si\ weeks For two weeks prior to admission had recurrent 
nausea vomiting and vertigo Left ear canal contained mucopus and 
there was a polyp In the postero-superior marginal perforation Treat 
ment Adenoidectom> and attlcomastoidectomy There was granulation 
tissue and a small amount of pus in the left epitympanum aditus and 
antrum The incus and head of the malleus weie lemoved Pre-operatlve 
hearing 30 30-45, post opeiative hearing 25 2o 50 The cavity was dr> 
in siv weeks, no recurrence of vertigo 

C W—male, age 22 yeais CC intermittent discharge from the right 
ear since early childhood Examination showed mucopus In the right 
eai canal Theie was a laige polyp filling the inner end of the canal 
Tieatment Endaural atticomastoldectom> A cholesteatoma sac filled 
the epitjmpanum, aditus and antrum The disease had caused resorp- 
tion of th incus and head of the malleus The cholesteatoma matrix 
was allowed to remain on the medial wall of the epit>mpauum Pre- 
operative hearing 30 40 35 postoperative hearing 20 2015 because the 
pa)s teusa moves fieel> and there is an inflatable t>mpanic cavlt> pro* 
tectiiig the round window Healing was complete in five weeks 

W S —male age 42 3'’oars C C discharge from the i ight ear since 10 
years of age, increasing in amount the past 30 days Had pain in tne 
light ear and unsteadiness when walking the week prior to adniihsloa 
Chills and fever for 4S hours Phj^sical examination The rignt ea 
canal was filled with mucopus and theie was a pol>p against the 
temp 103° WBC 12 200, culture hemolytic Staph coagulase positive 
sensitive to penicillin Diagnosis Acute exacerbation of chronic ra 
toidltls and septicemia Treatment Fortified procaine penlcilUn t 
million units Ulq foui hours, and light endaural atticomastoldectorov 
The anti um w hich had been enlarged b> the cholesteatoma sac, conta 
thick jellow pus under pressuie Resorption of bone had ^ 

dura and the lateral sinus and there was a perlsluus abcess The i 
had been destro>e<L The head of the malleus was removed ^ 

hearing 50-45 50, postoperative hearing 20 20 20 because the pars t 
moved freelj The cavltj was healed in eight weeks 


SUMMARY AND CONCLUSIONS 

1 Attlcomastoidectomy was used foi 45 eais having chioiv 
1C attic and mastoid disease 
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2 There \>ere no deatlis and no facial panil>scs 

3 The average healing time wss eight \veek5 

4 Sixty six per cent had post-operatue hearing at ov 
above'^the 30 db level m the speech range 

6 In only one instance was tlie hearing below the 30 db 
level if it had been that good before operation 

6 In 12 eara with the incus destroyed by infection or ic 
moved at operation tlie hearing in the speech lange remained 
at or above the 30 db level 

7 Useful heanng is chiefly dependent upon the presence of 
an intact mo\able par tensOj a patent Eustachian tube and 

of scai bssue araund the oval and round windows. 

8 Skin gi'afts are not necessary to pioduce rapid healing 

9 Preservation of cholesteatoma matrix m the epityra- 
panum can hasten healing and help pieserve useful heanng 

10 There would be fewer unfoi*tunate delays m advismg 
operation If we stressed the fact that 46 pei cent of the 
patients having chronically dischai*ging middle eais actually 
have clironic attic and mastoid disease requuing suigical 
treatment 
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INTERNATIONAL VOICE CONFERENCE 

The International Voice Confeience will be held m Chicago 
May 20-22, 1957 Distinguished Laiyngologists, Physiologists, 
Physicists, and Voice Scientists fiom outstanding leseaicti 
centeis in United States, Euiope and Asia, will appeal on the 
piogiam 

The vaiious days will be devoted to the following subjects 
Monda5r—Reseaich on Physiology of Voice Pioduction, 
day—Clinical Pioceduies in Diagnosis and Tiaming, Wed* 
nesday—Relation of Heaimg to Voice 

Paiticipation in the Conference will be by piioi legistmtiom 

Furthei infoimation may be obtained fiom Di Hans von 
Leden, 30 Noith Michigan Ave, Chicago 2, Illinois 



THE EFFECT OF THYROIDECTOMV ON THE NASAL 
MUCOSA OF experimental ANIMALS *\ 

G 0 Peoud, M D , 
find 

R D Lanoe^ M D , 

Kansas City, Kan 
(By Invitation) 

Since myxedema was fu-st descnbed by Curling^ in 1850 
volununous literature has appeai-ed concerning the clinical 
and biochemical aspects of this example of hoiTnonal de¬ 
ficiency Of mteiest to the otorliinolaryngologiat are tlie 
symptoms of deafness (conductive and perceptive), nasal 
obsti^uction and dysphonia, which may reputedly result fiom 
a decrease in the level of circulating thyroxin The expel i 
ments about to be described were designed to mahe possible 
the actual study of microscopic clianges in the nasal mucous 
membrane produced by deficiency of thyxoid activity 

HIS-rORICAL BEVIEW 

The chnical otolaryngological significance of hypothyroid¬ 
ism has been excellently descnbed by a nurabei of observers 
In a series of 65 cases analyzed by BryanlT 23 had symptoms 
referable to the eai, 18 to the nose and 13 to the throat, 
while 11 had miscellaneouus symptoms such as ‘‘clioking 
spells" and pam referable to the Vth cranial nerve. This 
authoi stated furtlier A problem confronting eveiy oto¬ 
laryngologist IS that of nasal obstruction, watery discharge 
and repeated colds which persist even after apparently well- 
indicated operations have been performed and considerabon 
given to other causes, such as allergy and dietary indisci’e- 
tions ’ y'orman* posed the suggestion that vasomotoi rhinitis, 

Q® Mlddl* Stctlon. American Larvnffc>lo«1c«I 
RhlnolojrJcal and Ololo^rJcal JtocJctj Zac^ Cleveland Jath 9 19sT 

OtortUnal.rmarcloffT of the Unlveralt> of 

nuiiKlM Tm’'"' otdc. aaO 
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even when of atopic oiigin, became manifest only m the 
piesence of piovokmg oi aggievating factois, and he hated 
thyroid deficiency as a fiequent tiiggei mechanism 

McLauiin^ stated "Because of the negative and unirapies- 
sive chaiacteiistics of most of the signs and symptoms of 
hypometabolism, the condition fiequently escapes detection, 
theiefoie, befoie an obscme disease is placed m the waste 
basket of boideiline alleigy oi nemosis one may well in¬ 
vestigate the metabolic status of the patient” Pioetz,’ in 
a classic study, i elated his expeiience ^vlth a gioup of 130 
patients, 66 of whom weie fust suspected of hypothyioid- 
ism on the singulai obseiwation of the nasal mucosa Fi-om 
these cases stemmed his lemaik that the membiane changes 
of myxedema weie of two types the fust was led, diy 
and chapped oi uiitated, while the second was pale, wet 
and boggy He noted that headache and nasal obstiniction 
weie pi eminent featuies of hypothyroidism, and most chai- 
acteiistic was the uttei failuie of both nose and patient to 
lespond to the usual measuies of theiapy 

In 126 out of 202 patients seen by Hollendei’” and complain¬ 
ing of otolaiyngic difficulty had minus BMR leadings, and 
of these 60 pei cent lesponded to thyroid theiapy He con¬ 
cluded that a lack of appieciation of the part played by en- 
dociine dysfunction, more especially hypometabolism, m 
ceitain eai, nose and thioat disoideis could logically explain 
the futility of some time honoied local pioceduies The ac¬ 
ceptance of a low basal metabolism late as a ciiteiion for 
mild hypothyi oidism was condemned by Walsh,^ who ad¬ 
vocated the administi ation of small doses of thyioid extract 
foi any case of vasomotoi ihinitis which exhibited lethaig> 
in addition to the usual complaints Chavanne,*’ m an in¬ 
genious experiment in 1937, measuied the nasal secietions 
following thyi oidectomy 

MATERIALS AND TECHNIQUE 

The dog was selected as the expeiimental animal because 
of its ability to withstand suigical pioceduies well, mor^ 
ovei, the animal husbandly department at this activitj had 
excellent caie and quarteis available foi the animals -All 




Flf 1—Control 


were maintained on a vitamm rich, high caloric diet to ex 
dude dietary deficiency as a possible variable. The dogs 
were divided into two groups ’with two animals in Group I 
and eight dogs in Group H In Gi*oup I an attempt was 
made to produce a state of hypothyroidism by partial thyroid¬ 
ectomy realizing that rapid regeneration from unresected 
tissue might make this impossible The second group was 
placed in the athyroid condition by total thyroidectomy Pre- 
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thyioidectomy nasal mucosal biopsies sei-ved as contiols for 
both groups 

Undei intiavenous sodium pentothal anesthesia each ani¬ 
mal undenvent initial biopsy of the mucosa of the light 
lateial nasal wall Varying amounts of thyroid tissue weie 
excised fiom the dogs in Gioup I, and the animals were 
then maintained on Hytakeiol mgm , 0 625 1 1 d and Di-Cal-D 
caps Ibid to prevent hypoparathyroidism In Group II 
complete extrrpation of all thyroid gland tissue was earned 
out, and the four parathyroid glands were dissected free 
under the operating microscope and implanted in the ribbon 
muscles Subsequently serial biopsies were made on the 
mucosa of the left lateral nasal wall at varying time intei- 
vals, and the gross appearance of the membrane was evalu¬ 
ated by means of a nasophaiyngoscope from time to tune 
Four of the animals in Group II were tested for thyitiid 
activity 


RESULTS 

The microscopical findings of the control biopsy specimens 
were not remarkable All exlribited the typical pseudostiati- 
fied ciliated columnar epithelium with noimal submucosal 
layer (see Fig 1) The two dogs in Group I which wem 
subjected to paifial thyroidectomy were sacrificed at thiee 
and SIX weeks respectively, and at autopsy no legrowth of 
thyroid tissue was noted The nasal microscopic clianges 
included mucosal thickening and a loss of cilia 
The animals of Group II were sacrificed at the following 
inteiwals with the results below 

Time Internal to BtQps> _ Results ____ 

Animal 1—2S da>s—No epithelial changes OxjphlHc degeneration lo 
gland ducts 

Animal 2—10 days—Metaplasia of epithelium with loss of cilia Inflara 
matory infiltration 

Animal J—40 da>s—\o demonstrable histological changes noted 
Animal 4—CO da>s—Same as Animal 2» plus swelling of the collagen 
_ fibers in some areas __ . ^ 

Animals 5, 6, 7 and 8, also of Group II, undenvent serial 
biopsies of the mucosa at 6, 9 and 12-montli inteivals and 
weie sacnficed one yeai aftei thyroidectomy Radioactive 
lodin up-take at nine months after total thyroidectomy rvas 


Flw- *—Snuamouji mttaplajla. 


reported as 0 pei cent foi eacli dog, and there was an aver¬ 
age weight gain of 2 6 kg foi each animal Inspection of 
the nasal cavities with a nasophaiyngoscope at sue and nine 
months postoperatively revealed a pale, swollen mucosa At 
post mortem ewmnations one year post thyroidectomy two 
of tlie animals revealed similar changes while in the other 
two a bluish appearance of the nasal membrane was noted 
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Theie was no histological change noted between the seiial 
antemoitem biopsies and the autopsy mateiial, the micio- 
pathological featuies of which weie as follows thickening 
of the mucosa, piedominantly of basal layei with aboilive 
foimation of lete pegs, slight squamification, oxyphilic de- 
geneiation and/oi metaplasis of seiomucinous gland ducts, 
inflammatoiy infiltiation of the acute and chionic types, 
loss of cilia and swelling of the collagen fibeis with fiag- 
mentation of fibeis in some aieas (see Fig 2) 

DISCUSSION 

It IS Intelesting to note the lapidity with which the mucosal 
changes occuiied once thyroid deficiency was induced It 
is equally intiiguing to speculate as to the mechanism wheie- 
by the above miciopathological altaxations aie pioduced and 
how they might i elate to the clinical phenomena of hypo- 
thyioidism in the mucous membianes of man Obviously 
the loss of cilia could lead to stagnation of secietions which 
might, at length, pave the way foi secondaiy infection and 
edema This was evidenced in the tendency towaid inflam¬ 
matoiy infiltiation as seen m the slides of the athyioid 
animals The inci ease in the thickness of the epithelium and 
the tendency to squamification might indicate the leaction 
to the above inflammatoiy changes oi could conceivably 
be due to a decieased lespiiatoiy late incident to hypometab- 
olism Opposite effects aie obseiwed in the lespiiatoiy mem- 
bianes of individuals Avho have undeigone laiyngectomy ’ 
The swelling and sepaiation of the collagen fibeis certainly 
inci eases the thickness of the lining mucosa and should be 
a factoi in the nasal obstiuction obseived in hypothyioidism 

Anothei possible causative factoi might be the deciease 
in blood flow in hypometabohsm lesulting in pooiei 
tion to the mucous membianes, and the vasculai stasis could 
likewise explain the bluish coloi so fiequently obseiwed In 
any event, the above micioscopic obseivations explain the 
diy, nutated chapped appealance desciibed by Pioetz 
Fuithei expeliments aie contemplated to deteimme whethei 
the alteiations desciibed in the context aie leveisible upon 
the institution of thyioid theiapy 
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CONCLUSIONS 

Surgically induced thyioid deficiencj in the dog produce 
the following micioscopic alterations from normal in the 
nasal respii’atoi’y membiane 

V 1 Mucosal tliicKening, especially in the basal la>er was 
appaient 

2 Slight squamification was noted 

S Oxyphilic degenei-ation and metaplasia of the sei*oniu- 
cinous ducts were present. 

If Acute and chionic inflammatory changes were evident 

5 Cilia wei-e lost 

6 There was swelling of the collagen fibeis, and in some 
areas the fibers were fi*agmented 


SUMMARY 

Thyroid deficiency was induced m ten dogs by xmitial and 
complete thyroidectomy and the lesulting microscopic 
changes m the nasal mucous membrane wexe entinierated 
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UNUSUAL ANATOMICAL VARIATIONS OF THE 
SPHENOID SINUSES 

J C Peelb, M D , 

Kinston, N C 

This papei is based on a study of the anatomical vaiiations 
of the sphenoid sinuses made in the anatomy laboiatory of 
the Univei*sity of Noidh. Caiolina School of Medicine from 
1947 thiough 1956 One bundled and thirty-nine cadaveis 
assigned to medical students weie utilized as the souice ma¬ 
te! lal foi this lepoit Each yeai at an appiopiiate time in 
the student's dissection of the head and neck it was my custom 
to split the skulls, dissect out and study the sphenoid sinuses, 
and secuie photogiaphs of desiied specimens In this pub¬ 
lication emphasis will be placed piimarily on variations en- 
counteied in this woik A leview of the hteiatuie on the 
geneial subject of the anatomical vaiiations of the sphenoid 
sinuses IS included 

A concept of noimal sphenoid sinuses includes tivo sym- 
metiical cavities with smooth walls and capacity of 5-7 cc, 
sepaiated by a stiaight mid-hne paitition which do not en- 
cioach on any of the suinounding structures, and which in 
tum aie not enci cached upon by these elements, and each of 
which contains an ostium of 5 mm diametei located in the 
uppei fourth of the anteiioi sphenoidal wall about 5 mni 
fiom the ciibiifoim plate of the ethmoid and mid-line parti¬ 
tion of the sphenoid sinuses I have seen only one specimen 
that met these lequuementa “Noiraal” sphenoid sinuses 
aie, theiefoie, quite laie Vaiiations in the size of the sin¬ 
uses and thickness of the walls, iixegulaiities of the walls, 
extension of the sinuses into adjacent structuies, oi vice 
veisa, aie so commonplace that they must be consideied as 
lepiesentative of the anatomy of this legion 

•Head at the imetins of thi. Southern Section of the amerlwn 
>^oTofe,Ical Rhinolo^Ical and Otologlcal Socletj Inc OrUin 

January lb 1957 , 

l^dUor 3 Not Thid ids letiived in The I ar>nigoacope OfHcc and acctpt^. 
lor publication Januurj 22 1^57 
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The sphenoid sinus lias been called tlie most vnimble bi¬ 
lateral cavity or oi*gan in the human body The reasons foi 
these anatomical aberrations me contixiversial Pncuniatiza- 
tion of the sphenoid bone is a function of the subepithelial 
layer of the sphenoidal sinus mucosa If for any reason, 
such as local infection oi malfunction of the endocrine glands, 
the pneumatizing function of this layei is impaired, then an 
abnormality of the sinus will develop on one or both sides 

The development of the sphenoid bone is a complicated 
process. Ten piincipal centers of ossification arise m the 
cartilage that conesponds to this bone, one foi each great 
wing during the eighth week of fetal life (ahsphenoid), 
one for each lesser wing (oibitosphenoid), two for the body 
between the gi'eat wings during the early part of tlie thud 
month of fetal hfe (basisphenoid), tuo for the body between 
the lesser wings during the second month (presphenoid), 
and one foi each lingula between the alisphenoid and post- 
sphenoid during the fourth month of fetal life During the 
first year of postfetal life tlie several parts of the sphenoid 
bone coalesce 

There is evidence to show that the bone foimed at the 
line of fusion of bony nuclei is more dense than the bone im¬ 
mediately adjacent to it and, therefore, it is more i-esistant 
to pneumatlzation Toldt, Cope, and Congdon utilized this 
fact to explam the occuirence of partial septa in and the 
vaiious forms assumed by the sphenoid sinus Van Gilse, 
on the other hand, differed from these authoi*s in that he 
consideied that pneumatlzation of the sphenoid smus was 
halted by the presence of softei material such as cartilage, 
connective tissue, or blood vessels With these theories ex¬ 
plaining the anatomical vanations of the sphenoid sinuses 
as a background specific vanations of the sinuses may now 
be consideied 


KUDIMENTAR\ SINUSES, DISPARITy IN SIZE, AGENESIS 

If foi any of the foiegomg reasons the development of 
the sphenoid sinus of eithei or both sides is i-etai*ded or ai- 
rested dunng the late fetal penod, oi first three years of 
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postfetal life, then a small pouch-hke smus limited to the 
aiea of the cartilaginous nasal capsule will lesult (see Fig 1) 
Occasionally, a specimen is encounteied in which tlie bodj 
of the sphenoid bone is solid except foi a depiession on the 
anteiioi wall usually in communication with a laige spheno¬ 
ethmoidal lecess When the sphenoid sinus is displaced 
dOMmward and inwaid by an oveiiidmg posteiioi ethmoidal 
cell or ovei-developed sphenoid sinus of the opposite side, it 



piff 1 
Ostium—1 
Recess—2 


Pouch-llke Rudimentary Right Sphenoid 
Pneumatizatlon Probabl> Arrested at Birth 
Posterior Ethmoid Cell—3 


Sinus ^vith Small 

Spheno-Ethrooidal 


IS likely to fae small When the foimei is the 
cell, the condition may be bilateral 

If pneumatization of the sinus is letaided on one side but 
uniestiicted on the opposite, then the pneumatizing mucosa 
of the uniestiicted side may usuip the bone of the lestiic 
poition duiing the piocess of bone absorption This leads o 
a marked dispaiity in size of the two sinuses, as shown m 
Fig 2 

Agenesis of the sinuses is leported fieely in the liteiaturc 
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Pig. 2 Disparity in Slia Between a t.arae I,eft Sphenoid Sinus, dl» 
•eoted—1 and a Small Right Sinus, Unopened—3 the L^ft Sphenoid 
Sinus has Pueutastlxed Both Lesser ^Ings and is Related to Both Optic 
Nerves—I 
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I did not encountei it, and neithei did Douglas, Schaeffer, 
Canuyt and Teiiacol, Van Gilse, Van Alyea, and otheis 


INTER-SINUS SEPTUM 

The median paitition of the sphenoid sinuses noiniall) 
occupies an anteio-posterioi position and vertical plane, and, 
due to iiiegulanty in the pneumatization of the sinuses, 
usually deviates to the light oi left posteiioily in the legion 
of the pie- and postsphenoid syiichondiosis The septum 
may be quite thick oi thin depending upon the degiee of 
pneumatization of the sinuses, partly membranous, occupy 
an oblique, dome-shaped, or almost horizontal plane so that 
one sinus is superior to the other, and occasionally it maj 
be dehiscent so that the sinuses of opposite sides comniuni- 
cate with one another Rarely, the septum may be invaded 
by a posterior ethmoid or supenrumeiai’y cell It has been 
lepoided as being absent in specimens in which there appears 
to be only a single large cavity, but this does not seem log¬ 
ical 


OSTIUM 

The usually round bony sphenoidal sinus ostium is normal¬ 
ly located in the upper fourth of the anterior sphenoidal 
wall several millimeters from the ciibiifonn plate of the 
etlimoid and inter-sinus septum of the sphenoid, opens into 
the sphenoethmoidal lecess above the level of the highest 
nasal concha piesent, and faces anteriorly The ostia are 
usually, but not always, located at the same level in the 
anteiioi wall 

The ostium may be located near the roof or flooi of the 
sinus and raiely may be found in these aieas More unusual 
locations have been lecoided It occasionally opens into a 
posteiioi ethmoid cell Onodi desciibed a specimen in whici 
the ostium was located in the posteiior part of the hiatus 
semilunaiis, and Dixon found a sphenoid sinus opening imo 
the posteiioi tip of the supeiiox tuibmate Tunis descubed 
an ostium which opened into a canal situated in a bony parti¬ 
tion between the posteiioi etlrmoid and sphenoid sinuses 
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Van Gilae stated tlval he had found the sinus apoituie in 
the toot of Uie pteiygoid process, and m extreme cases in 
the orbital piocess of the palate bone The conditions aro 
likely to be unilateral 


The bony sinus ostium is cUaiactenstically narioued by 
the pi-esence of the sphenoidal sinus mucosa, and oecasional- 
Iv may be i-educed to an aperture of pm point or slit like 



FItf t Left Sphenoid Slnue Extending^ Into the Loft roeterlor Ethmoid 
Itofflon at the Ueunl Silo—.1 Note SUe i>,)catlon and Direction In 'Which 
Ute Sphenoid Slnun Oatlum Puce*—3 Sphenopalatine Pillar—3 3Io*t 
Common 3Ue for an AcCe«aor> Septum—L 


proportions A rudimentary sinus may have a small ostium 
(see Fig 1), or an ostium so large as to occupy virtually all 
of the antenor wall without any reduction in size by the 
sinus mucosa, depending upon the type of rudimentary amus 
present Eadie descnbed an ostium that A\as fenestiated, 
presumably with spicules of bone. 

The direction in which the osUum faces is influenced by 
its location in and the slope of the anterior sphenoidal wall 
projection of the sinus into the postenor ethmoid or anfcrai 
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legion, 01 piojection of a posteiioi ethmoid cell into tbe 
sphenoidal aiea, oi lelations of the sphenoid sinuses of op¬ 
posite sides to each othei, and, theiefoie, it may point up- 
waid, doivnwaid, inwaid, oi outivaid (see Fig 3) 

Theie is a logical embiyological explanation foi the single 
sphenoid sinus with a double ostium that is most laiely en- 
counteied, but one should not confuse this extia ostium with 
a laige physiologic dehiscence of the anteiioi wall tians- 
mitting blood vessels, as noted by Van Gilse The contention 
of some authois that a completely absent ostium is due to 
inilamatoiy closuie does not seem tenable It is possible 
that an ostium was piesent in these specimens but ovei- 
looked A double sphenoid sinus of one side each with its 
o^vn individual ostium has been desciibed, but Van Gilse 
maintains that a tiue unilateial double sphenoid sinus can¬ 
not exist without a malfoimation of the nose It is possible 
that one of these double sphenoid sinuses so desciibed has 
been in tiuth a posteiioi ethmoid cell 


PROLONGMENTS (RECESSES, BONY DIVERTICULAB) OF THE 
SPHENOID SINUSES 


Rost) urn and Nasal Sephcm —Extension of the sinus foi- 
waid in the midline commonly causes a depiession m the 
1 ostium of the sphenoid bone, and when this extension is 
occasionally piolonged do\vnwaid between the alae of the 
vomei, an an cell of appieciable piopoitions develops in t e 
nasal septum 


Etlunoidal iZecess—Fuithei lateially the sinus occasionally 
may invade the posteiioi ethmoid legion In my expeiience 
this IS most likely to occui at the posteio-lateral-infeiior 
angle of the etlimoidal labyimth (see Fig 3) It may c-'^ 
tend into the ethmoid legion supenoily as fai fonvai as 
the bulla, thus coming into lathei extensive lelationship * 
the oibit, antium, oi supia-oibital extension of the fion a 
sinus if such be piesent 

Recess of tlie Lesse) Wdiq —Lateially and supeiioily the 
sphenoid sinus of the same oi opposite side may invade ® 
lessei ivmg of the sphenoid bone and come into intimate i"®* 
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lationship with the optic nerve and ophthalmic arteo cout^ 
mg tough the optic canal (see Figs >, 15) Complete 
pneumatization of the antenoi clmoid process (aeo F g 4) 
brings Uie sinus into additional i-elationship with the oculo- 
motoi and trochlear nerves 


The lesser wing may be invaded by a supra-orbital exten¬ 
sion of the frontal sinus or by an anterior ethmoid cell Also, 



a lesser wing may be invaded by an anterior ethmoidal cell, 
posterior ethmoidal cell, and sphenoid sinus of the same side 
at the same time Rarely, a small pneumatic space may exist 
in the leaser wing mdependent of any other air cell This 
^ sinus usually drams into a posterior ethmoid cell but may 

f empty into the sphenoethmoidal leceas When a large sinua 

^ of the lesser wing exists, it raises the level of the bone above 

that of the ethmoidal labyrinth so that tlie bulge may be 
easily detected in the base of the skull The abnomiai an- 
( ^ atomy of this region is extremely complicated Onodi’s 
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studies established 38 diffeient moiphologic lelatioiislups 
beaiing on the lelations of the optic neive to the sphenoid 
sinus and last posteiior ethmoid cell in this legion 

Palatine (Anteiwi) Recess —^The palatine piolongation 
places the sphenoid and maxillaiy sinuses in lelationslup I 
have seen one specimen in which the condition was bilateial 
The oibital piocess of the palate bone aiticulates anteiioily 



F\S 5 Usual Area ot Contact Between the Pu’aUne Recess of lha 
Rlprht Sphenoid Slnua and the Right Antrum—■! aa Related to the \ 
Ostium of the Antrum —Z 


with the supeiioi maxilla, posteiiorly with the ossiculum of 
Beitini, and medially with the ethmoidal labyiinth Tins 
pi ocess may be pneumatized by eithei the sphenoid oi maM - 
laiy sinus, in which case the two sinuses aie in diiect ap* 
position at the anteio-lateial-infeiioi angle of the formei 
and the posteio-supeiioi-medial angle of the lattei (see Fjg 
5) The inteivenmg wall betwen the two sinuses is usually 
quite thin and may be dehiscent The lateial boundaiy be¬ 
tween the main sphenoid sinus and the anteiioi lecess ap¬ 
peal's as a vertical bulge, and is called the sphenopalatine 
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pillar This pillar may also be seen when the sphenoid slnua 
extends mto the posterior etlimoid aiea (see 
some instances the orbital process ma> be invaded by the 
poster 101 ethmoid cell nomialb related to the lateral ha f 
of the anteiior sphenoidal wall, and when this situation pre¬ 
vails, the poatenoi ethmoid ceU intervenes between the 
sphenoid and maxillai’y amuses in the natuie of a tampon 
(see Fig 6) Tins relationship was fust described by Sieur 
and Jacob 



lateral Recess (Great IVinff;~Wheii the sphenoid sinus 
escapes the confines of the body of the sphenoid bone later¬ 
ally, it may invade the orbital surface of the great inng m 
the antero-lateral direction and thus bound the orbit postero- 
laterally (see Fig 7) This also bnngs the sinus mto re¬ 
lation with the structuies passing through the loner part 
of the supenoi oitutal fissure Fitension of the smus mto 
the great iving m this area, is usually more extensive than in 
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othei portions of the gieat wing, because of the lesistance 
to pneumatization offered by the additional fusion planes 
postei lorly between the alisphenoid, lingula, and basisphenoid 

When the sinus extends moie duectly lateially, it mely 
leaches beyond the gieat foiamina of the middle fossa, but 
may extend as fai as the infia-tempoial ciest This bungs 
the sinus into i elation with the maxillaiy division of the Vth 



Fie 7 Large Lateral Reces'i of the Left Sphenoid Sinus ., 1 ^^ 

Into the Great Wing Note Relation to the Semilunar Ganglion siamnu 
uiar and ilaxlllarj Ner\e3—1 Petrous Apei.-^2 and Orbit 3 


neive faiily commonly, and laiely with the tempoial lobe 
of the biain as desciibed by Schaeffei (see Fig 7) 


Pneumatization of the gieat wing in the posteio-latera 
plane bungs the sinus into i elation with the mandibulai 
neive, Gasseiian ganglion, and petious apex The lelation- 
ship, howevei, is larely as intimate as that shoivn in Fig i> 
since mvanably theie is a wedge of bone mteivening be¬ 
tween the sinus on the one hand and the above stiuctures 
on the othei 
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The lateial lecess may be bilateial In one instance I 
saw the sphenoid sinus of one side foim a lateial lecess m 
the gieat wing of the opposite side Tins is uncommon 

Pterygoid (Inferioi Lateial) Recess —The pteiygoid re¬ 
cess is established by excavation of the base of the pteiygoid 
piocess (see Fig 8 ) It is usually but not always associated 
with a lateial lecess in the gieat wing of the same side The 
condition also is usually unilateial, oi at least moie pio- 
nounced on one side If the pteiygoid plates aie invaded 
the sinus may become related to the antium in the region 
of its poster 101-infer 101-lateral angle, fui'thei’moie, if the 
bone IS thin and there is a low origin of the tensor veh pala¬ 
tini muscle on the medial pterygoid plate, the sinus comes 
into relationship with the Eustachian tube, as shomi bv 
Sluder 

Basilai (Posteiio)) Recess —Projection of the sphenoid 
sinus posteriorly and infeiroily results in an invasion of the 
basilar piocess of the occipital bone, and this may be exten¬ 
sive enough to bring the sinus into close relationship with 
the foramen magnum The statement is often seen in tlie 
older literature that the more vertical the plane of the basi¬ 
lar piocess, the more extensive the degree of pneumatization 
Tins has not been verified in my experience Extensive pneu¬ 
matization of the basilar piocess brings the sinus into rela¬ 
tionship with the pons, medulla, basilar artery, transverse 
occipital and inferior petrosal sinuses posteriorly 

Most specimens showing this anomaly also show some de¬ 
gree of absorption of the doisum sellae Rarely, when tl^ 
is complete, the posterior clinoid processes are excavated 
and the sinus approaches the oculomotor neiwe medially and 
superiorly, and the trochlear neive laterally at the tip of 
the piocess (see Pig 9 ) The lateial margin of the dorsum 
sellae fonns the medial margin of Doiello's canal, and m 
notched for the passage of the abducens nei ve A pneumatized 
doisum sellae is related to the abducens nerve in this area 

DEHISCENCES 

Congenital dehiscences may be seen at times on any of the 
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Nvalls of tlie sphenoid sinuses, but ate perhaps moie common 
on the lateral wall wheie the> may overlay the cavernous 
sinus 01 bulge formed by the internal caiotid artery, the 
optic nerve, and moie rarely the niaMlIary nerve (see Fig 10 ) 
Tliey may appeal on more than one wall of the same sinus 
m the same specimen Dehiscences, in mj experience, are 



Flff I Pneumatlxea Donum Scllae hikI lilffbt PoitorJor Clinol I Pro^ 
oe*j—•! Oculomotor Nerve—3 Horixontml—3 Karo and Vertical—4 

Common Acce«ory Septa Bulge of Jlfucniarr—5 and Ophthalmic—$ 

rtorvea with a I«ateral Heceu Into the Great wing Below the ilaxlllary 
Bulge, 


usually quite small and unilateial Dehiscences oveilying 
the ophthalmic and mandibular divisions of the Vth nerve 
and the Gaaseuan ganglion aie most uncommon Sdiaeffer 
desciibed thi*ee specimens with deluscences on the lateral 
wall containing mucosal diverbculae into the cavernous smus, 

Meyei found two specimens each with a similar on 
dehiscence m the lateial wall This anomaly had no: 
deaenbed befoie and I do not believe that it has ^ 
scribed since. In both specimens in the lateral waH 12 - 
antenor supeuor angle just beneath the roof was ar owii 
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Dehiscence In the I-ateral ■\\ all of the Right Sph«.nolil SInM 
?tafan*’cfanal~3^^“* >Jer\e—1 Carotid Arter> Dissected—2 Bonr 
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defect in the horizontal plane Thi*ough tins defect the smal 
mucosa protruded for a distance fonvard and upward into 
a tnangulai space bounded by the opUc nerve antero-medially, 
tlie carotid arteiy postero-inediaily, and the dura laterallj 
The sac protruded into tlie subdural space and could easily 
be inverted into the sinus The dura contacted but was not 
adherent to tlie margins of the bony defect In one of the 
specimens the posterior loot of the lesser wing was absent 
on the side of the defect The defect described by Meyer 
corresponds in location to the dehiscence, shown in Fig 11 


11 Oon^enltal Dehlicencc In Uie ixiterol nail of tbo Left Snhenoid 
SlnuQ in tne RejrJon of the Infn. OpUc Recei#* Oculoruotor Ner\e^^ 


On the anterior wall a dehiscence lateiaily m the wall 
common to the sphenoid sinua and last posterior ethmoid 
cell may exist, and if there is a palatine pi-olongation with a 
sphenoid sinus-antral relationship, there may be a dehiscence 
m the wall common to these two sinuses, so that they com¬ 
municate one with the other 

A detocence in the roof of the sinus exposes the pituitary 
gland if tlie sinus extends postenorly to the region of the sella 
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tuicica Zuckeiltandl 13 leputed to have found a specimen 
in which the loof of the sinus was completely absent 

A defect in the poster 101 wall may expose any of the 
stiuctuies lying immediately adjacent Siem and Jacob 
desciibed an mteiesting specimen in which theie weie mul¬ 
tiple holes in the postenoi wall, and extending fiom this 
wall foiwaid to the optic gioove along the side of the sella 
tuicica was a lineai dehiscence containing a large vein 

A bony defect m the floor of the sinus may overlay the 
Vidian nerve (see Fig 8 ) 


BULGES INTO THE SINUS WALLS 


Anteiim Wall —^When a posterior ethmoid cell extends into 
the sphenoid bone to a slight degree, it causes a bulge on 
the lateral half of the anterior wall of one or both sphenoid 
sinuses without appreciable displacement or influence on the 
development of the sphenoid sinuses When there is a pala¬ 
tine prolongation extending to the antrum, the anteiioi wall 
of the prolongation may appear as a bleb-like bulge into the 
superior-medial-posterior angle of the antrum 


Lateial Wall —In the region of the anteio-supei 101-lateral 
angle of the lateral wall absorption of bone by the sphenoid 
sinus results m the establishment of supra- and infia-optic 
r'ecesses about the optic canal and prominence of the bulge, 
formed by the optic nerve either unilaterally 01 bilater’ally 
When these recesses are extensive the optic nerve may he 
virtually completely encircled The optic bulge may be de¬ 
tected in a posterior ethmoid cell when this cell invades the 
sphenoid bone The optic neiwes of both sides may bulge 
into the walls of one sphenoid sinus when there is a raaiKe 
disparity in size of the two sinuses (see Fig 2 ) 


The optic bulge is usually seen in conjunction with a bulge 
formed by the ter-minal ascending pai*t of the cavemous 
portion of the carotid artery, and the two are sepaiated ' 
the infia-optic recess Posteriorly on the lateral wall a bulge 
IS less commonly made by the fust ascending pari: of the 
cavernous portion of the carotid (see Fig 12), but this bulge 
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13 charactamticaUy Urger tlian tl\e fomei one These bulges 
aie gometimea bilateral In addition, the carotid artery o£ 
one side may form a bulge in the lateral wall of the opposite 
anhenoid slnua. In one specimen in this senes the inter- 
sinus septum terminated in the exact center of a large bulge 
formed by the first ascending part of the cavernous portion 
of the cai-otid artery so that it was related to both sinuses 
Quite rarely the entire course of the cavernous portion of 



plir It BuJire ot pJrtt A*c«ndlnjr Part of the CaT«njou« Portion 
of th« l>ft Carotid Artarj*—1 Aco^Mory Septa—.. 3 


the carotid artery may be outlined on the latei’al waJl of the 
sphenoid amus (see Fig 13) This bulge usually exists in¬ 
dependent of any lateral recess into the great wing I have 
seen three such specimens and all were unilateral 

Superiorly on the lateral wall one may rarely see a bulge 
formed by the ophthalmic division of the fifth neiwe and 
just below this bulge more commonly one may see the piom- 
inence ci'eated by the maxillary division of the fifth nerve 
enroute to the foramen rotundum (see Fig 9) The former 
IS usually unilateral but tlie lattei may be bilateral Tlie 
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maxillaiy piommence is almost invariably associated with 
a fauly extensive lateial lecess into the gieat wing which 
passes below and latex al to the neiwe (see Figs 7, 9 ) Fig 
10 shows a laie exception In my expeiience bulges foraied 
by the mandibular neive and the Gasseiian ganglion on 
the posteio-lateial wall aie unilatexal and extremely laie, 
since a wedge of bone usually intervenes between these 
stiuctuies and the sinus cavity 



Fig 13 Cavernous Portion—1 and Cerebral Portion— 2 --m^ the In- 
ternal C'lrotld Arter> Optic Ner\e—3 Deep Infra-Optic Rccesa 
the Abaence of Other Auomallea of the L>ateral "Wall 


The neives of the supenoi oibital fissiue may cause ^ 
piommence on the lateial wall anteiioily on eithei oi bot 
sides if the cavernous sinus be short and naiiow, as demon 
stiated by Sludei 

Flooi —A pi ejection foimed by the sphenopalatine gang 
lion may be noted m the flooi of the sinus anteiioily un 
somewhat latex ally, oi m the flooi of an enci caching postal- 
101 ethmoid cell if one is piesent in this legion This bu ga 
selves as the loof of the ptei'jgopalatme fossa and is leluta 
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to tile sphenopalatine ganglion above, and also behind if a 
pterygoid recess be present The Vidian nei've projects into 
the center of the flooi of the sinus when tlie base of the 
pterygoid piocess has been excavated by the sphenoid sinus 
The condition is usually unilateral or raoic pi*onounced on 
one side (see Fig 10) 

i2oo/—The pituitary gland encioaches on tlie loof of tlie 
sphenoid sinus to a varying degiee when the absorption 
of the sphenoid bone has advanced posteriorly as fai as tlie 
pituitary fossa This projection is most marked when the 
sinus extends into the doi’sum sellae and postenoi clinoid 
processes 

It is my expel lence, and the experience of otliei’s, that the 
sphenoid sinus is rarely related to tlie optic chiasm which 
normally lests on the antenoi sui*face of tlie pituitary gland 
several milhmetei*3 above and behind the optic groove The 
expenence of Schaeffer is m contrast to this In those rare 
instances when the chiasm does rest in the optic gi*oove, oi 
when it rests low on the anterior surface of the pituitai*y 
gland with an associated pneumatization of the tuberculuni 
sellae, the sjaiis and duasm may reJaM 

The structures which throw the walls of the sphenoid 
sinus into most prominent relief ai*e the cavernous poidion 
of the carotid artery and the optic, maxillary, and Vidiau 
nerves The abducens nerve does not produce a bulge into 
the sinus ordinarily, howevei it may be intimately related 
to the smus as it passes through Dorello's canal, in the supei* 
ior orbital fissure, and according to Schaeffer, along the 
lateral wall of tlie sphenoid sinus when the course of the 
nerve m the cavernous sinus is occasionally below instead 
of lateral to the carotid artery 

ACCESSORY SEPTA RIDGES, CHESTS, AND EXOSTOSES 

Accessoiy septa are not seen m the nadimentai*y sinuses 
which he anterior to the ossiculum of Bertiiu presphenoid 
plane of synchondioais, ho^^ever, a ndge may be present 
po^enorly repiesenting the antenor end of the fusion line 
between the body of the sphenoid and Imgula A septum 
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ndge, 01 ciest may be seen on the loof, lateial wall, oi floor 
of the sinus at a plane just behind the level of the olivai’j 
eminence coiresponding to the pie- and postsphenoid fusion 
line The most common site foi an accessory septum is on 
the postero-lateial wall, with a small site of oiigin from the 
adjacent roof above and floor below (see Figs 3 , 8) This 
region coiresponds to the plane of synchondrosis between 
the alisphenoid, lingula, and postsphenoid bony nuclei At 
times accessory septa, ridges, and crests may appeal on any 



rie 14 Accessory Air Cell in LAternl W all of Right Sphenoid Shio^ 
Palatine Recess—2 


of the walls of the sinus at aieas that do not confonn to 
planes of synchondrosis (see Figs 9 , 12 ) Exostoses are 
lathei infrequent, but in general then presence conforms 
to fusion lines The presence of these structures lends ir 
regularity to the contour of the sinus walls and creates e\ 
tianeous pockets, depressions, and recesses 

ACCESSORY SPHENOID SINUS 

Diuss and Giunwald each lepoi’ted the presence of aa 
accessory sphenoid sinus which existed in the sphenoid bone 
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Without any obvious ostiuni or connection with the other 
sphenoid sinuses present Each author noted his specimen 
at postmortem examination, and m eacli instance infection 
was present In the case of Druss the accessory sphenoid 
cavity was postenor to the right sphenoid sinus, filled with 
pus, and was peiforated m the roof Both of the sphenoid 
sinuses were inflamed In Grum\ aid's case the accessory 
sinus was filled i\nth pus, but the sphenoid sinuses veie 
normal The possibility of such an accessory sphenoid 
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UNIVERSITY OP ILLINOIS 


The next course in LaiTugology and Bi’onclioeaophagology 
to be given by the University of Ilhnois College of Medicine 
IS scheduled for November 4 16, 1967, under the direction of 
Dr Paul H Holmger 


Interested registrants will please write duectly to the De- 
^rtaent of Otolaryngology, Umversity of Illinois College of 
Medicine 1853 West Polk Sheet Chicago 12, Illinois 



ACOUSTIC ACCIDENT* 


Lester A Brown, M D , 
Atlanta 8, Ga 


By the term acoustic accident, I have in mind the sudden 
loss of serviceable heaiing, typically m one eai, fiom heaiing 
that was supposedly usable Although most patients do not 
have pievious lecoids of then heaiing, theie is always some 
leason for them to know that they weie not deaf in eithei 
eai Repeated ebbs and flows of hearing followmg acoustic 
accident aie not the lule The heaiing sinks in waves of 
dizziness and sea shell tinnitus, occasionally all may be calm 
Theie is neither pievious warning noi subsequent explan- 
<ition 


One 01 moie additional mnei eai symptoms of tinnitus, 
nausea, vomiting and veitigo aie piesent in moie than half 
of the cases It may be tiue that the gieatei the loss of 
healing, the more seveie the vestibulai symptoms 


“Menieie-like syndiome”, “pseudo Menieie’s disease", and 
“Meniei e symptom complex", all possibly incoiTioi ating acous¬ 
tic accident, aie teims which act as coveialls foi a multi¬ 
plicity of undiagnosed and self-styled vertiginous complaints, 
leal 01 consideied, in a most indefmite sort of way They 
will not be discussed in this •writing 


In Older to avoid confusion, these cases under the title o 
Acoustic Accident, must fulfill the following ciitena 1 the 
patient is reasonably and intelligently certain that his hear¬ 
ing was conversational in the now affected ear, 2 the attac 
under consideration is the fust of its kind that the patien 
has experienced, 3 with the attack, the hearing in the a 
fected eai is rendered so low that no longer is it fd 
nor mal or amplified convei’sation although a few tones, main 
fest in the highest decibel range, may be piesent 


•Reaa at the nieotlnc of the Southern Section American t,ar>nfcolo^“^'- 
Rhlnologlcal and Otoioglcal Soclet\ Inc Xew Orleans Ln, ^ 

i-ditor a Xotc This manuscript recel\ ed in The I^aryngoscope O/Hcc 
accepted for publication Jan 22 1957 


238 



BROWN ACOUSTIC ACCIDENT 


239 


DIAGNOSIS 

In the differential diagnosis, two other conditions aie in¬ 
troduced labyrinthitis and Menieie’s disease In labyrin- 
tlutis, one thinks of an obvious reason, a vei liable cause, an 
infection type of illness. Although an infection can (and has 
happened) be concealed m tJie intenial eai, tins is not often 
the case It is most likely to follow middle ear oi mastoid 
disease which is suggestive 

Meniere's disease is more definite, if one adheres to the 
typical triad of unpaired heaiing, tinmtus and vertigo It 
18 a disease with repeated episodes, a disease in which the 
heanng is decidedly loueied during the attack, but mthout 
complete loss of some or all tones in the affected ear, a 
disease m which the heanng returns to neai nomal between 
attacks The vestibular leacbons follow those of the coch¬ 
lea, that is, they axe hypoactive in the early x>ai't of the at¬ 
tack and noimally active between attacks This is not an 
unequivocal rule, for the actively diseased labyrinth may be 
imtable causing a hyperactive response, but the differential 
point is the return of coclilear function 

The cause of acoustic accident is not known, unless one 
wishes to include that occasional case which follows mumps 
Evidence of mfection oi a possible souice of infection, is 
lacking One attack eradicates practical hearing In other 
words, acoustic accident strikes, but, having struck, it 
reroams 


It IS evident that some reliance is placed on the caloric test 
m spite of the general feeling that the calonc test provides 
only two bits of fruitless informabon that the labyrinth 
does leact, oi does not, however, if a caloric test should be 
earned out ^vlth relabvely warm water, for example 80 , 

for one minute, there should be a good chance of picking up 
lesser labyrinthine reacbon differences 


As an example of acouabc accident may be cited 

in each ^ uSm one nl^a faw convernalloa 

Apr,, . g,e Pad Ta.t “nXJ'Te 
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Blie became violently dizzy Fifteen minutes later, she began to a omit 
During the five days that she spent in the hospital, she could not walk 
^\lthout help From the beginning of the attack, she noted that the 
left ear was ‘dead* In her case, there was no tinnitus, and dizziness 
was general throughout her head When she was examined in m> 
office, the audiogram disclosed a few valueless tones m the left ear and 
only fair hearing in the right ear The caloric testa were somewhat 
comparable to the audiometric tests, that is, the left inner ear respond 
ed poorly to the caloric Irrigation while the right inner ear responded 
normally 

The diagnosis was made on the basis that in acoustic ac¬ 
cident, theie IS loss of piactical heaimg in the affected ear 
following one attack, and a decrease in the labynnthine re¬ 
sponse to caloiic stimulation which geneiaUy is not so pio- 
found as that of the heaimg, although theie aie cases in 
which labynnthine response cannot be elicited by iingating 
ivith ice water foi hvo minutes Acoustic accident does 
not have the distinctive Menieie‘s lehound, of cochleai and 
labyrinthine functions 


STATISTICS 

Thii’ty-foui patients were seen from Januaiy, 1949, to 
August, 1956 Ten weie male, 24 female The right ear 
was affected 22 times, the left ear 12 There were t^vo pa¬ 
tients in the 10-20 yeai age group, four in the 20-30, ft'® 
in the 30-40, ten in the 40-50 (often termed by the patients 
the “falling-to-pieces” decade), four each in the si'^th, sev¬ 
enth, and eighth decades, and one in the ninth The young¬ 
est was a 12-yeai-old female, who had total loss of denion- 
stiable heaimg in the right eai She stated that tlieie was 
no question about having had heanng in that ear, foi sie 
had always used it on the telephone Aftei a biief illuess 
during which she had nausea, vomiting and vertigo, 2 
thought that the telephone was out of oidei until she chang 
to the othei ear The oldest was an 85-yeai-old 
awoke one moming tlnnking that he had a “July fli 
his light ear He interqneted the slight vertigo as bilious 
ness, but, he was unable to explain why he did not nea 
thiough his noisy eai 

In SO of the 34 cases, the deafness was leahzed sudden!'» 
m the othei four, it came on within a peiiod of two weeks 
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In addition to tlie unilateral deafness, 23 had nausea, 
vomiting and vertigo m vailing amounts, and 18 nere an¬ 
noyed Mith tinnitus, only 11 had deafness alone 

Pain appeared twice, once as an earache, the othei tune 
as pain m the head, back, arms and legs, for which no cause 
could be found Theie were no relevant positive findings, 
except the otologic, m any patient 

Sixteen were tested for labyi mthme function by the calor¬ 
ic method Each had normal response m the unaffected 
ear Twelve displayed i-eactions valuing from minimal to 
no response in the affected ears The labyrinths of each of 
foul patients reacted equally In no case did the deafened 
eai exhibit a hyperactive labyrinthine leaction It should 
be lemembered that these tests were not run at the same 
post attack time Indeed the amount of time from the orig¬ 
inal attack to examination in my office varied from IB hours 
to 1.2 years Of those not tested, a frequent reason was the 
patient^s decision 

Eleven patients had temporal bone X lay studies There 
was no evidence of infection, tumoi, oi anomaly 

TREATMENT 

Not all patients were treated Where the deafness had 
been present foi a long time, even years before examination, 
the imtial findings were regarded as final Those who did 
leceive treatment were usually persona whose attacks were 
recent The hearing of two patients improved, one after two 
weeks of treatment, the other in approximately one month 
but neither patient regained conversational healing Medi 
cation consisted of Vastran, saturated solution of Potassium 
Chloride and Cortril zn the first case, and Vastran alone in 
the second. This information afforded a bit of optimism 
until further seaich revealed that eight patients were treat¬ 
ed without help Seven of tliese received the above mentioned 
drugs plus Parenzyme, Nicotinic Acid Aureomycin, Eltxir 
Pynbenzamme Protamide Viprotinal and Draraamme The 
eighth patient pi'esented himself 15 hours following tlie on¬ 
set of his unilateral total deafness He was hospitalized 
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and tieated foi five days with vasodilating medication and 
anticoagulants Following hospitalization, he was continued 
on Vastran foi six weeks He lemained totally deaf in tliat 
ear when dismissed aftei 12 weeks of observation The two 
patients who gained healing weie a 26-year-old male and a 
36-yeai-old female the male did not have any cochlear or 
vestibulai symptoms except deafness, and his heamg im- 
pioved m tivo weeks, the female had deafness, nausea, 
vomiting and tinnitus, but no vertigo, and her hearing was 
bettei in one month In each, the labyimthine lesponses 
were equal and considered nonfial for both ears on first 
examination 

Two patients, not numbeied among these 34 because of 
difficulty of classification, showed hearing gam m one month, 
only to revert to the pool hearing aftei another month, and 
being under treatment all the while 

THEORY 

There was no evident cause for the attack, unless it was 
in the three patients who had mumps in one, the attack 
occurred at the onset of mumps, m the second, as the patient 
was recovering, in the thud, nine days after the patient 
was considered well Aside from these three, the most con¬ 
sistent clue to a cause, and this infrequent, was the occasion¬ 
al patient’s statement that although the ear had been usable, 
it had not been regarded as being as good as the other ear 
for a long time Tins usually meant several years Could 
it be possible that a defective VIII neiwe end organ would 
be more unstable’ 

Acoustic accident is not considered to be a recurring con¬ 
dition, as regards the hearing, probably because the hearing 
does not impiove enough to fail again Occasionally, how¬ 
ever, a patient will have recurring vertiginous attacks, even 
though the cochlear and labyrinthine functions remain de¬ 
pressed For that, labynnthotomy is well advised Only 
one person m this group required operation The soft tissue 
which was removed from the vestrbule was prepared for 
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microscopic examination Thia failed to show evidence of 
hemorrhage, and the few cells that were seen were thought 
to be inflammatory 

Since establishing a cross file foi acoustic accident in 1918, 
I have found that these cases become more common as one 
becomes more interested In fact, if one but knew how to 
classify this condition, he might find that there are vaiying 
degrees of seventy For example, consider the person who 
suddenly has a feehng of one eaFs being partially stopped 
up, possibly accompanied by some eai noise and even slight 
vertigo Gross examination discloses a normal appeanng 
ear The audiogram may show a decrease of heanng, espe¬ 
cially in the high tones, but there is retention of amplified 
conversational hearing From the few such cases that I 
have followed, it would be my impression that these stand 
a better chance for recovery, although the heanng may not 
become completely normal 


LITERATUBa 


From the literature of 19B0, come articles by Fowler^ and 
Lmdsay^ Fowler found that emotional stress occuiied of¬ 
ten in his cases, also, he considered the possibility of blood 
sludge as a causative factor Of his 26 patients, 76 pei cent 
were male. He quoted from Rasmussen’s* 18 cases, of whicli 
83 per cent were female, Lindsay obseiwed that the labyr- 
inthme responses m the two ears with the ‘cold caloric’’ 


test were normal and equal in half of his 16 cases He sug¬ 
gested vascular disturbance foi ebology These men leferred 
to the condition as “sudden deafness’’ and ‘inner ear deaf¬ 
ness of sudden onset” Cai-co's* article on “Cochlear Block” 


refen-ed to Citelli's* aitide of 1926, m which he described 
sudden deafness ivithout vestibular symptoms as (ilwaya fol¬ 
lowing exposuie to cold Carco hedged a bit, stating that a 
tnajonty were caused by exposure to cold, and that not all 
were free from vestibular disturbances. One of the most 
impressive literature findings was that Fowler had seen 
cas^ of bilateral “total deafness' from this or a related 
concution 
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ADDENDUM 

In almost eveiy instance, the patient had some explana¬ 
tion foi his plight None could be substantiated scientifical¬ 
ly Theie was no unifoimity as to time, place oi patient’s 
action legal ding the onset One patient had attended a paitj' 
the night befoie Havmg dieted on ciabmeat, beei and cock¬ 
tails, he was not suipiised to awaken the next morning with 
nausea and vomiting, but he was at loss to decide which 
ingiedient caused him to be deaf in one eai Anothei pa¬ 
tient stated that he had had indigestion as long as he could 
lemember, but none since his eai “went out" A thud pa¬ 
tient stated that when she suddenly went deaf in one eai, 
she thought that someone had stiuck hei on the head In 
each of thiee cases, the patient was deaf immediately aftei 
letuining fiom a tup to the mountains One patient was 
watching the T-V news of California floods Hei inteiest 
was lunning high because of having a son in the aiea At 
the peak of tenseness, “something went zoom,” and the left 
eai was deaf She inteipieted this as a bieak in the tense¬ 
ness To say the least, it bioke hei line of thought 

SUMMARY 

1 Acoustic accident is a condition in which one eai sud¬ 
denly, peimanently, and without explanation becomes deaf, 
with 01 without vestibular symptoms Theie is legulaily a 
depiession of vestibulai lesponse to mild caloiic stimulation 

2 It is diffei entiated fiom Menieie’s disease mainly by its 
lack of the typical “Menieie’s lebound " 

S The cause is unknown In the one case wheie the con¬ 
tents of the vestibule weie micioscopically examined, there 
was no evidence of hemoiihage 

4 Occasionally, the patient mentions that although the 
healing previously was seiwiceable in the now impaired ear, 
it was not thought to be as good as that in the othei eai 

0 The beneficial results of treatment are doubtful Labjr- 
inthotomy is necessary for repeated attacks of labynnthme 
r eiligo 
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6 Bilateral acoustic accident has not been seen by tlie 
author in these eight yeai*9 
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NATIONAL HEARING WEEK, MAY 5-11 1957 

Because it is not a 'visibie'^ handicap, the average Amer^ 
lean IS not aware that neariy one in ten of ins felloir citizens 
suffei's from some degree of heanng loss That of these 
eshmated 16 million hard of heanng pei*son 3 some three 
million aie young children is often not apparent even to 
parents and families who think their youngster is just “slo\\ 
to talk"’ or not paying attention ” 

The Amencan Hearing Society, dunng its Twenty ninth 
Annual National Heanng Week hopes to alert the public to 
the problems of heanng loss and the importance of efforts 
to prevent deafness, conseiwe heanng and, failing those 
then reliabilitation 

To help those facing a lifetime of silence in our sound- 
filled world, send your gift to 

The Amencan Heanng Society, 

1800 H Street, N W, 

Washington 6, D C 



NONCHROMAFFIN PARAGANGLIOMA OF THE 
NASAL SINUSES 

William Blake Harkins, M D , 

St Louis, Mo 


Theie aie numeious small stiuctuies widely distiibuted 
tluoughout the body, consisting of multiple vasculai chan¬ 
nels suiiounded by epithelioid cells which he m nests, cords 
and sheets between the vessels, they aie well-defined, en¬ 
capsulated bodies, separated into lobules by fibrous septa 
These stiuctuies include the caiotid body, the aoific body, 
the ciliaiy paiaganglion in the oibit, the glomus jugulaie 
and the glomeia of the slan of the extiermties and of deeper 
sti uctui es of the body - -• Although they have been spoken 
of as a pait of the chiomaffin system, it is now believed that 
they aie not glands of internal secietion such as the adrenal 
medulla”-- These bodies, oi glomeia, have these chaiacter- 
istics in common close association with ganglia of sym¬ 
pathetic neivous system and intimate association with blood 
vessels They aie believed to be special chemo-ieceptor 
bodies, concerned with the reaction of the blood’’” Tumors 
aiising fiom these bodies, oi glomeia, have come to be knowi 
as non-chiomaffin paiaganghoma, a teim fust proposed by 
Lattes in 1950 ” 


The case of a 59-yeai-old woman is lepoited, m which 
there occurred a rather large tumor involving the nasal 
sinuses and nasal fossa This tumor was obseiwed and stud¬ 
ied, inteimittently, over a period of four yeais The patien 
gave a history of nasal obstruction and ihinoiihea of at leas 
30 years’ duration, which she had been told were due o 
nasal allergy In 1927 she had bad nasal polyps renioie 
Polyps were again removed from the nose m 1944, ’ 

and 1952 At the time of the last polypectomy (1952), whic 


•Read at the meotlnff of the Middle Section American Lar>ngoU>tfl ^ 

RUluoiopical and Otological SocSet> Inc. Cle% eland O Jan ^ 
tProm the rrepartment of Otolaryngology St Loula UnUertilty •- 
of Medicine St. Louis ilo 
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was done in Lincoln. Neb, the operator noted an unusual 
amount of bleeding from the left nasal passageway Tissue 
lemoved from the left side of tlie nose, at that time, was 
repoi'ted by the local pathologist to be a malignant tumor, 
a carcinoma of mucous gland epithelium, however, the pathol¬ 
ogist expressed uncertainty as to hia own diagnosis 

Soon afterward the patient went to the Mayo Omic and 
took sections of this tissue with hei The pathologists at 
the Mayo Clinic exammed the sections and made a diagnosis 
of “diemodectoraa”. which they stated meant a neoplasm 
similar to a carotid-body tumor They recommended only 
excision of the tumor locally, ivithm the nose whenevei it re¬ 
curred, advising against the use of radiatlom They stated 
that these tumors do not respond well to iiiadiation, and 
they did not believe any i-adical surgical excision was in¬ 
dicated, as there would be no assurance that the lesion could 
be entirely eradicated 


This patient first came under my care m the autumn of 
1964, at which time the nasal cavities piesented only the 
classical picture of allergic ihmitis pale, edematous mucosa, 
multiple, pale gelatmous polyps, and copious clear mucus 
which showed many eosmophdes, X rays of the nasal si¬ 
nuses at this time showed only a mild, generalized haziness 
of the left maxillary sinus and left ethmoid cells, there was 
no bone destruction (see Fig 1) 


On Nov 4, 1954 at DePaul Hospital in St Louis, I re¬ 
moved polyps from both nasal fossae, by means of snare, 
and discovered the tumoi I had an extremely limited view 
of it, the lower edge of a rounded moveable mass, in the 
left choana, looking like a reddish purple polyp of firm con¬ 
sistency It was possible to remove only a piece of this tis¬ 
sue, there was free bleeding, which was self-limited 


The tumor tissue was examined by the pathologist at De- 
Paul Hospital who stated that it was eithei an anaplastic 
carcinoma or a hemangio-endothehoma. These sections were 
submitt^ to tjie pathology department of St. Louis Umvei- 
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Fie 1 RoentB<5not,ram of nasal sinuses In Nov ®celli 

mild degrree of clouding* of left maxlllarj sinus and left etam 
no bone destruction 
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The patient was fairly comfortable foi the next 14 months, 
with only occasional nasal obstiuction and a mild ihmoirhea, 
but by mid-Decembei, 1955, nasal obstnicUon had become 
constant, and she began to bleed from the left nasal fossa 
Thereafter the bleeding became more frequent and profuse 
Postenoi and anterior nasal packing finally contix)lled the 
epistaxis, and on Jan 14 1956, she entered St Clary's Hos¬ 
pital 

The physical examination on admission to the hospital 
was not xemarkable, except for the nose and thioat The 
nasal mucosa was pale and edematous, and it was possible 
to obtain just a glimpse of a deep puiple mass in the left 
choanfu X-rays of the nasal sinuses showed a homogenous 
aiea of mcieased density over the left etlrmoid and antrum, 
with absorption of the bon> aixlutecture of the left naso- 
antral wall The remaining sinuses were clear (see Fig 2) 

Dr James B Costen saw this patient in consultation His 
clinical impiession was ‘hemangio-endothelioma" and he ad¬ 
vised radical surgical excision of the tumoi after ligation of 
tlie left external carotid ax-tery, and suggested a course of 
deep X lay therapy, both before and after surgei-y 

On Jam 21, 1956, a pieUminary ligation of the left external 
carotid ax-tery was earned out On Jan 24, 1956, the tumor 
was xemoved through a lateral ihinotomy on the left side 
We encountered a lobulated tumoi mass, estimated at ap- 
pi-oximately 7x7x6 cm, having the geneial contour of a fat 
mushroom There was a very short pedicle ox stalk, about 
1 cm. m diameter, arising in nliat appaxently had been a 
postenoi ethmoid cell on the left side The tumor mass 
piotiuded from the left ethmoid i*egion and completely filled 
the entire left nasal cavity, it oblitei-ated and filled all of the 
ethmoid cells had eroded the anteiior wall of the sphenoid 
sinus and filled this cavity, had eroded the lamina papyracea, 
the penorbita was exposed but not invaded The nasoantial 
waU was completely destroyed by the tumor which had ex¬ 
tended mto and filled the left maxillary sinus The floor 
of the orbit was mtact, the antenor wall of the antrum was 
vei-y thin from the pi-essure of the tumoi, but was mtact 
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Kllf 2 Ro<.ntKonogTam of nas-il sinuses In Jan 195fi Hibsorpti*’® 

dot]3^t^ of Kft ethmoid cells 'lud left niaxillari sinus ultn a 
of left nnsoantral wall 
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There weie no turbinates remaining m the loft nasal cavity, 
except a small stump of the anterior part of the mfenor 
turhmate The tumor had pushed its way through tlie upper 
posterior portion of the septum and presented a small lobule 
of tumor tissue in the right side of the nose The tumoi 
had a deep cyanotic purple-red color It showed a smooth, 
slick surface I emphasize the fact that the tumor had a 
definite capsule It was lobulated and was not attached to 
the structures with which It came m contact, showed no in¬ 
vasion but apparently forced its way through all adjacent 
structures by pressure, Bleeding was quite pi-ofuse wheievei 
the neoplasm was touched The tissue had a spongy, fnsble 
consistency, and reminded us of nothing so much as placenta 

It was an easy matter to deliver tins tumor, as it had no 
attachment except the stalk m tlie posterior ethmoid area, 
houever it was so fnabJe that it broke into fragments as 
removed Aftei the tumor had been removed the entire 
cavity was packed firmly with gauze, brought out through 
the left nostril The incision was closed, and a fli*m pres¬ 
sure dressing was applied to the left side of the face 


We were fortunate enough to obtain primaiy union of the 
soft tissues of the face. There nere no disturbances in the 
moUlity of the left eye ball All nasal packing was removed 
on the sixth post-operative day 


After healing we started ladiation therapy, under the guid¬ 
ance of Di L R, Sante, diiected to the left postenoi ethmoid 
area, where we felt that there might possibly be tumor tissue 
at the attachment of the stalk The patient i-eceived 200r 
per treatment given daily, through two paiis (an anterior 
and a lateral) for 12 days for a total of 2400r Mild hyp¬ 
eremia and edema of the left upper and lower eyelids appeared 
but subsided promptly after completion of the X-ray therapy 
Subsequently there has been a mild degjee of atrophy of 
nasal mucosa, with a tendency to the fomation of crusts. 
The patient imgates this cavity once or bWce a week We 
are able to wual.re this entire cavity eaaily through the 
left Doatnl The site of the attachment at first had a sus¬ 
picious purple color, but has gradually faded out to the 
usual pink color of nasal mucosa 
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The patliologists at St Louis TJniveisity (of which St 
Maiy s Hospital is a pai*t) studied the sections of the tumor 
and also confeired with Di L V Ackennan of the Depart¬ 
ment of Pathology of Washington Univeisity School of Med¬ 
icine, and made a diagnosis of olfactoiy esthesic-neuio- 
epithelioma In then lepoit they made reference to a similar 
case at Barnes Hospital, St Louis, reporded by Seaman in 
1951 


The sections (see Figs 3 and 4) showed collections and 
nests of cells, separated by fibrous septae The arrange¬ 
ment of the cells did not show any pattern, no rosettes noi 
acini Most of the cells were rather small, oval, with a 
faintly eosinophilic cytoplasm and small dense nuclei Theie 
were occasional areas of larger oval cells, with eosinophilic 
cytoplasm, larger paler nuclei and prominent nucleoli Mitotic 
figures were rare The fibrous septae were variable foi the 
most part, thin and megular, in some areas, quite dense 
and showed hyalinization There were many blood vessels, 
many of them large, irregular endothelial-hned spaces 


Ackerman and del Regato^ stated that tumors similar to 
carotid body tumors arise from the aortic body, from the 
glomus jugularis and from cells associated with the ganglion 
nodosum of the vagus These organs consist of nonchromaf¬ 
fin, non-epinephime producing bodies Avith sensory inneiwa- 
tion They are to be distinguished from the adrenal medulla 
They probably represent chemoieceptois Of this group, the 
carotid body tumors are the commonest They are slow- 
giOAVing and have a well-defined capsule Microscopically 
the tumor is made up of cell-nests with unifomi cells, mth- 
out mitotic activity These cell nests are surrounded by a 
vascular stroma They are practically never malignant, the 
chances of metastases are remote Excision is said to be the 
treatment of choice, but a few instances of successful radio¬ 
therapy have been recorded Ewing' places carotid bodj 
tumors under the class of endotheliomas, and we cannot be 
cerdain that our case is not an endothelioma 


Data on carotid body tumors given by Ward and Hend¬ 
rick-® is essentially similar Reports of response to irradia¬ 
tion vai-y, although most reported trials with irradiation 
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have been rnifavoisble, Aithon^ uauaUy beiuga, inatan^ 
of iTietaAtaaia have occuired Rotoanaki*'' had one case of Ins 
oNvn and leported 15 other cases from Uie literature, with 
metastasis from cai*otid body tumors 

In 1941 Guild*' described a hitherto unrecognized struc¬ 
ture in the temporal bone and called it glomus jugulans 
The first tumor of the middle ear arising from the glomus 
jugulans was recognized by Rosenwasser^^ in 1946 Since 
then, numerous cases have been repoi*ted The tumor is 
deaciibed as a daik^red or puiple, soft polypoid mass, mtli 
a tendency to destruction of adiacent structures, either by 
pressure or by invasion The tumors are vasculai and bleed 
profusely when mcised Stmcturally, these tumors are Sun¬ 
day to carotid body tumors There are round or polygonal 
ceDs, shomng abundant, slightly granular, eosinophilic cyto¬ 
plasm, and round or oval nuclei with punctate granules of 
chromatin and small, sometimes multiple, nucleoli The 
tumor IB highly vascular, and the wails of most of the blood 
vessels consist of little more than a single layer of endothelial 
cells The tumor cells he in ribbons or nests, in intimate 
association with the blood vessels Trabeculae of connective 
tissue traverse the tumor, producing a lobulated or alveolar 
pattern. 


Williams and his associates^ presented 13 cases of glomus 
jugulare tumors, they adopted the name * chemo-dectoma”, 
as first proposed by Alulligan,^ since that author believed 
them to consist of chemo-receptor cells which are associated 
ivith. para sympathetic nerves and which originate in the 
adventitia of biood vessels Wilhams and his colleagues con¬ 
cluded that surgery alone was not able to prevent the ad¬ 
vancement of the lesion They found a fairly good response 
to Xray Lattes and Waltner'* called these tumors non¬ 
chromaffin paraganglioma 


Recently, Andrews* reported a neoplasm having this same 
histological picture occumng m the larynx. He called at- 
tention to the fact that glomus tumora and glomus bodies 
are found m many parts of the body the csrotid body, skm 
of extrenuhes, middle ear, aortic-pu)monary area, ganglion 
modosum, region of the cihary gangi.on, corpus eav^osum. 
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g-lomus coccygeum, intestinal villae, wall of the stomach, knee 
joint 

It IS the opinion of the authoi that the case heieni leport- 
ed IS compatible with the diagnosis of noncluomaffm para¬ 
ganglioma It piesents the chaiactei of a vasculai, encap¬ 
sulated tumoi, glowing slowly, expanding and pushing its 
way thiough contiguous stiuctures, but not invading Histo 
logically it piesents the pictuie of a glomus jugulaie oi caiotid 
body tumoi, and was so lecognized by the pathologists at 
the Mayo clinic, by the pathologists at St Louis Univeraity 
School of Medicine on the fust examination (in 1954) and 
by an independent pathologist, Di W J Siebert of the 
Lutheian Hospital in St Louis (veibal xeport) 

The diagnosis we leceived fiom the pathologists of St 
Louis Univeisity School of Medicine when the entiie tumor 
was submitted, m 1956, namely “estheiic-neuio-epithelioma" 
was confusing They leferied to the case of Seaman,’® which 
had a clinical histoiy and histological pictuie sunilai to the 
case piesented heie Seaman’s case was malignant, and me¬ 
tastasized to the ceivical nodes and invaded adjacent muscle 
Beigei, Luc and Richaid^ fust desciibed such a tumoi in 
1924 It IS said to have aiisen fiom the sensoiy cells of 
olfactoiy epithelium In some of then cases losettes and 
neui ofibi ils wei e pi esent, and the neoplasms appai ently were 
a type of neuioblastoma, occuiiing in the nasal fossae They 
weie extiemely ladiosensitive, but lecuiied 

Schall and Lineback’® lepoited thiee cases of piimaiy 
tianasal neuioblastoma and leviewed the liteiatuie on this 
kind of tumoi Then cases xveie benign, the neoplasms hav¬ 
ing the appaiance of veiy vasculai, bleeding polypi, oiigin 
ating in the etlunoid cells Theie weie masses and coids o 
cells, having indistinct cell-boundaiies, sepaiated by capi 
lanes and laigei vessels The tumoi cells showed pioniinen 
lound 01 oval nuclei, with finely gianulai chiomatin 
one of these cases, theie was a pseudo-iosette formation 
These authoi s felt that the tumoi s m then cases oiigin*'* e 
fiom olfactoiy neuioepithelium and weie of the same tvp^ 
as desciibed by Beigei, Luc and Ricliaid^ 
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Fisher* says tliat there are neoplasms of the nasal fossae 
charactenzed by an undifferentiated neuroectodermal stiuc- 
ture identical with that oUaerved fn tumois of the adienal 
medulla and the gangUa of the sympathetic nervous system 
Until that time (October, 1955) there had been 27 sucli 
cases recorded in the ilteratme, including Schall and Line- 
back's, Seaman’s, and the original cases of Berger, Luo and 
Richard No ae\ oi age predilections were noted The ma}or- 
ity of these tumors unlike their adrenal or ganglionic proto¬ 
types, have been benign These grondbs were radiosensitive 
Fisher added one case of his oivn, similar to Schall and Line- 
back’s In the histological sections, pseudo-rosettes v/ere 
Been This tumor was e.\termely radiosensitive, but tl^e 
patient ultimately developed pulmonary metastases and died 

The term “neuro-epithelioma” was confusing to this author, 
as apparently other pathologists mean something else by this 
term Eggston and Wolff* described one malignant tumoi 
m the nose, which they called neuro-epithelioma, arising from 
olfactory epithelium Histologically, it showed a papillary 
structure, totally unlike our present case. Ewing^ uses the 
term neuro-epithelioma to designate a rather well defined 
group of brain tumors They consist of cuboidal oi cylin¬ 
drical cells, with neurofibnls, often arranged m palisade 
form, and presenting so-called rosettes about central spaces, 
or pseudo-rosettes about blood vessels They are rapidly 
growing, mfiJtrative and malignant Aside from the brain, 
they occur m the retina the abdominal sympathetica, adrenal 
gland and spinal cord 

This author favors the view that the case reported here is 
a nonchromaffm paraganglioma, but differences between 
noncliromaffin paraganglioma as described heiein, and the 
esthesio-neuro-epithehonm of Berger, Luc and Richards* and 
of Seaman,** and the neuroblastoma of Schall and Lineback** 
aie 80 slight as to make one suspect that we are using dif- 
feiTsnt teimmologv for one and the same tumor The dif¬ 
ferences in the pathologists' opimons emphasize the difficulty 
in reaching a diagnosis m certain nasal tumora Our prac- 
t.cal intents were, first m consldenng whethei or not we 
were dealing wth a malignant ?e3ion, second, what the prog- 
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nosis was, and thud, how would the tumoi lespond to iiiadia- 
tion The answer to the fust question would seem to be 
that this tumoi was benign, to the second question, it is too 
eaily to give an answei, to the thud question, it is not likely 
that we will evei know the answei, as iiiadiation was not 
leally given a tiial until aftei the tumoi had been lemoved 


CONCLUSION 

The case of a massive tumoi of the nasal sinuses and nasal 
fossae, occuinng in a woman in hei sixth decade is piesented 
The tumoi was a slow-gromng lesion, known to have been 
piesent foi at least four yeais Seveial pathologists studied 
the sections of this lesion, and although theie weie lathei 
maiked diffeiences of opinion among them, the evidence 
seems to favoi a diagnosis of nonchiomaffin paiaganglioma, 
although it may fall in the category of neuio-epithehoma 
The tumoi was well-encapsulated, oiiginating by a shoit ped¬ 
icle in the posteiior ethmoid aiea It extended by diiect 
piessuie into all the sinuses and the nasal fossae but showed 
no invasion After seveial piecemeal excisions thiough the 
nostiil the entiie tumoi was lemoved via an external ap¬ 
proach This was followed by deep X-iay theiapy to the 
tumoi-beaiing aiea Now aftei one yeai the patient is 
asymtomatic and shows no sign of lecuiience 
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INTERNATIONAL VOICE CONFERENCE 

FoUowing the International Congress of Otolaiyngology ii 
Washington, D C, next Spring, there will be an Internationa 
VOK^ Conference (Laryngeal Research, Function and Thei 
^ 20-22, 1967 For Infonnatioi 

^ UlTusl Michigan, Chicago 



SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY 


The meeting dates of the Sixth International Congress of 
Otolaryngology aie again emphasized as May 5th through 
May 10th, 1957 The scientific program for the Plenary Ses¬ 
sions IS now complete and is as follows 

CHRONIC SUPPURATION OF THE TEMPORAL BONE 

Openers Marcus Diamant, Central County Hospital, Halm- 
stad, Sweden—Anatonucal Etiological Factors in Chronic 
Middle Ear Discharge 

Luzius RUedi, Zurich, Switzerland—Pathogenesis and Treat¬ 
ment of Cholesteatoma in Chrome Suppuration of the Tern 
poral Bone 

Hoist Wullstem, Director, Otolaryngological Climc, Umver 
sity of Wurzburg, Germany—Surgical Repair for Improve¬ 
ment of Hearing m Chronic Otitis Media 

Discussers A Tumarkm, Liverpool, England, Juan Man¬ 
uel Tato, Buenos Aires, Argentina, T E Cawthome, London, 
England, Fritz ZoUner, Freiburg, Germany 

COLLAGEN DISORDERS OF THE RESPIRATORY TRACT 

Openers Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, Umversity of Montreal, Faculty of 
Medicine, Montreal, Canada 

Introduction 

Michele Arslan, Padua, Italy—The Upper Respiratory 
Tract 

Leslie Gay, Physician-m-Chaige, Allergy Clmic, The Johns 
Hopkins Hospital, Baltimore, USA —The Lower Respn^' 
tory Tract 

Discussers Victoi E Negus, London, England, Branimir 
Gusic, Zagreb, Yugoslavia, Aubrey G Rawlins, San l^^n 
cisco, USA, Hemy L Williams, Rochester, Mmn , U b A 
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PAPILLOMA OP THE LARYNX, 

Openers Jo Ono, Tokyo, Japan— Etiology 

Plmio de Mattos Barretto, Faculty of Medicine, Univei-aity 
of Sao Paulo, Brazil 

Diagnosis 

F C W Capps, London, England—Therapy 

DtSCXJSSEES C A Bamberger, Gdteborg, Sweden, Pedro 
Hemandes Gonzalo, Havana, Cuba, Eelco Huizinga, Gronin¬ 
gen, Netherlands AJbert von Kiccabona, Vienna, Austria 

Anyone planning to attend the Congress and who has not 
yet registered should do so immediately in order to obtain 
hotel registration prionty 

For more detailed mformation pertaining to the Sixth In¬ 
ternational Congress please communicate with the General 
Secretary, 700 N Michigan Ave, Chicago 11, Ill, XJ S A, 


SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY 

Washington D C, May 5 10, 1957 

The Officers and the Organizing Committee of the Sixth 
International Congress of Otolaryngology cordially mvite you 
to attend the Congress wluch will be held in Washmgton, 
D C , U S A , May 5 through 10, 1957 

REGISTRATION AND OPENING 

Any qualified physician may become a Membei of the Con 
gress by paying a registration fee of ^5 00, U S A Non- 
medical personnel may register as Associate Members for a 
fee of $10 00, TJ S A, The registration fee includes the priv¬ 
ilege of attendmg all official meetings of the Congress except 
the banquet foi which an additional charge will be made. 
Those plannmg to attend the Congi-esa should complete Form 
A and return it to the General Seci-etary 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN OTOLOGJCAL SOCIETY 

President Dr John R Lindsay, 950 East 59th Street, Chicago 37, IlL _ 
Vice-President Dr Dean M Lierle, University Hospital, Iowa Cl^, Iowa 
Secretary Treasurer Dr Lawrence R Boies, University Hospital, Minne¬ 
apolis 14, Minn 

Editor Librarian Dr Henry L Williams, Mayo Clinic, Rochester, Minn. 
Meeting Statler Hotel, Washington, D C, May 4, 1967 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr LeRoy A Schall, Boston, Mass 

First Vice President Dr Henry M Goodyear, Cincinnati. Ohio 

Second Vice-President Dr Robert E Priest, Minneapolis, Minn 

Secretary Dr Harry P Schenck, Philadelphia, Pa 

Treasurer Dr Fred W Dixon Cleveland, Ohio 

Meeting Statler Hotel, Washington, D C , May 3, 1957 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Percy Ireland, Toronto, Canada 
President Elect Dr Lewis F Morrison. 

Secretary Dr C Stewart Nash, 277 Alexander St, Rochester, N Y 
iSIeeUng Statler Hotel Washington. D C, May, 1967 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Gordon D Hoople Syracuse, N Y 
Vice-Chairman Dr Kenneth L Craft, Indianapolis, Ind 
Secretary Dr Hugh A K;ihn, Hammond, Ind 

Representative to Scientific Exhibit Walter Heck M D, San Franc s , 
Calif 

Section Delegate Gordon Harkness, MD, Davenport, lovsa. 

Alternate Delegate Dean Lierla, M D , Iowa City, Iowa. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese, 73 East 71st St, 

Execute e Secretary Dr William L Benedict, Ma>o Clinic, Koc 
Minn 

Meeting Palmer House, Chicago, Ill, Oct 1319, 1957 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

President Dr Clarence W Engler, 2323 Prospect Ave. Cleveland, OWo 
Secretary Dr P Johnson Putney, 1719 Rlttenhouse Square, 
phla __ AH 

Meeting Mark Hopkins Hotel, San Francisco, CaUf, May -1 -3. 


AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Palmer House Chicago Ill, October 6-12 1957 
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THE AMERICAN RHINOUOGIC SOCIETY 
President Dr Ralph H, Rim 1513 ShroveporU l>a. 

Sftcrfetary Dr James Chessem 1829 High SL, Denver . 

Annual ttlnJcal Session RllnoVs Masonic Hospital Chicago lUlhO % 

Annual^Meet^g Palmer House Chicago Illinois October, 1957 
AMERiCAN SOCIETY OF OPHTHALMOLOGIC AND 

otolaryngologic allergy 

President Dr D AT Lferle University Hospital Iowa City low^ 
Secretary Treasurer Dr Michael H Barone 468 Delaware Ave, DulTalo 
N Y 

Meeting Palmer House, Chicago HI October 1957 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 
President Dr Inin J Fine 506 New Brunswick Are Perth Vmboy 
N J 

Secretary Dr Wimam Schwartz, 234 I-exlngton A\e, Passaic N J 
Meetings Quarterly 

OTOSCLEROSIS STUDY GROUP 

President Dr Joseph A Sullivan 174 St George SL Toronto 6 Canada 
Secretary Dr Arthur L. Jones 611 UroiATi Bldg Lexington Kj 
Treasurer Dr Lawrence H. Boles University Hospital Minneapolis 
14 Mlnm 

Meeting Palmer House Chicago III October 1967 
AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
President Dr Joseph Gilbert 111 HI Gist SL Now York, N \ 
Vlco-Presldont Dr Kenneth Hlnderer 402 Medical Arts Bldg. Pitts* 
hargh Po. 

Secretary Dr Louis Joel PelL 66 Park Ave., Now York 16 N Y 
Treasurer Dr Arnold L. Caron 36 Pleasant Sl Worchester Mass 
PAN AMERICAN ASSOCIATION OF OTO RHINO-LAHYNQOLOQY 
AND BRONCHO ESOPHAQOLOQY 
President Dr Jose Qros, Havana, Cuba- 

Executive Secretory Dr Chevalier L. Jackson 3401 N Broad St Phlla 
delpbla 40 Pa. U a A. 

Meeting Sixth Pan American Congress of Oto-Rhlno-Laryngology and 
Broncho-EJsophagology 
Tlmo and Place Brazil, 195S, 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W Proetx, Beaumont Bldg SL Louis Mo. 
Gcmer^^ Secretary Dr Paul Holinger 700 No Michigan Ave. Chicago 

Meeting sutler Hotel IVashfngton D C May 5 10 1967 


THE PHILADELPHIA LARYNGOLOQICAL SOCIETY 
President Dr Chevalier L, Jackson, 

Vice-President Dr John J O’Keefe 
Treasurer Dr Joseph P Atkina. 

SeoneUry Dr Louis E, Sllcoi. 

Historian Dr Herman B Cohen. 

Executive CommlUee Dr Harry P Schenck Dr Benjamin H Shuster 
Dr Wiliam A. hell Dr Wlllara J HlUchler 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Walter E. 1039 No Calvert SL BalUmore. Maryland 
Secretary Treasurer Dr Theodore A, Schwartz. 

CHICAGO LARYNGOLOQICAL AND OTOLOQICAL SOCIETY 
Resident Dr Raymond Kerwln 310 So Michigan Ave_ Chlcam Til 
Vlce-^dent Dr Frank Wojnlak, 6133 8oT.^e Ch^ ^ 
"SwSjo ^ Frledberg m So^lScS 

MeeUng First ilonday of each Month, October through May 
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central ILLINOIS SOCIETY OF OPHTHALMOLOCY 
AND OTOLARYNGOLOGY 
President Dr G C Otrlch, Belleville, lU 
President Elect Dr Phil R McGrath, Peoria, Ill 
Secretary Treasurer Dr Alfred G Schultz, Jacksonville, IlL 

MISSISSIPPI VALLEY MEDICAL SOCIETY 
President Dr Arthxir S Bristow, Princeton, Mo 
Secretary Treasurer Dr Harold Swanberg, Quincy, III 
Assistant Secretary Treasurer Dr Jacob E Relsch, Springfield, lU 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 
Chairman Dr J L Levine 
Vice-Chairman Dr Russell Page 
Secretary Dr James J M^arland 
Treasurer Dr Edward M O'Brien 

Meetings are held the second Tuesday of September, November, January, 
March and May at 6 30 P M 
Place Army and Navy Club, 'Washington, D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Sherman B Forbes 706 Franklin Street, Tampa, Florida. 
Vice-Chairman Dr Walter T Hotchkiss, 541 Lincoln Road, Miami 
Beach, Florida 

Chairman Elect Dr V Eugene Holcombe, Medical Arts Building 
Charleston, West Virginia 

Secretary Dr G Slaughter FitzHugh, 104 East Market Street, Char 
lottesvlUe Virginia. 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Building, Rich 
mond, Virginia 

President Elect Dr Emanuel U Wallersteln, Professional Building, 
Richmond, Virginia 

Vice-President Dr Calvin T Burton, Medical Arts Building, Roanoke, 
Virginia 

Secretary Treasurer Dr Maynard P Smith, 600 Professional Building, 
Richmond, Virginia 

Meeting Roanoke, Virginia, December 6 and 7, 1957 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K Stewart, Wheeling W Va. 
Secretary-Treasurer Dr Frederick C Reel Charleston, W Va, 

Annual Meeting Greenbrier, White Sulphur Springs, W Vn» Ma> 
through June 1st 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 
President Dr H K Rouse 1300 27th Ave, Gulfport, Miss 
Vice-President Dr A. J McComlskej, 3420 Prytonia St, New Orl^. ^ 
Secretary Dr Edley H Jones, 1301 Washington SL Vicksburg 
Meeting The Edgewater GuU Hotel, Edgewater Park, Miss, my ^ » 
1957 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 
President Dr J C Peele, Kinston Clinic, Kinston, NC 
Vice-President Dr George E Bradord, Winston Salem N C - 

Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Charioue 
N C 
Meeting 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Pre»ident Dr Nonaan Baddy Sumter S Cor 
Vlce-PreaJdent Dr J H. Oreasette Orangeburg S Car 
Secretary Treasurer Dr Roderick Macdonald 333 Baal Main SL Rocfc 
HiU 8 Car 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
and OTOLARYNGOLOGY 


Prealdent Pr Chaa C Grace U5 King SL, SL AuguaUne Fl^ 
Proaldent Elect Dr Joa. W Taylor 706 Franklin SL, Tampa Fla 
SecreUry Treoaurer Dr Carl S MoLemore 1317 Kuhl Ave. Orlando Pia, 


THE GREATER MIAMI EYE EAR NOSE AND THROAT SOCIETY 
President Dr M A Schotman 
Vlce-Prealdent Dr Max M Kulvln 

Secretarj Trcaanrer Dr Jome* H Mendel Jr 7341 Red Road Miami 
43 Florida^ 

Meeting quarterly (March May October and December) on the second 
Thuraday of the month S 30 P*il at Seven Seas ResUiuranL 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND otolaryngology 

Prealdent Dr Ludwig A, Michael 3707 Gaston Ave Dallaj Tox, 
Vice-President Dr Hal W Maxwell 

Secretary Treajrurer Dr Edward A, Newell 16U No CeckJoy DaUaa 8 
Tex 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Sol Rome 
Secretary Treasurer Dr Max E Pohlman 
Chairman of Ophthelmology Section Dr Rlchanl Kratt 
Secretary ot Ophthalmology Section Dr Carrall L McCoy 
Chairman of Otolaryngology Section Dr Howard G Qottacbalk. 
Secretary of Otolaryngology Section Dr Robert Vf Godwin 
Place Los Angele* County Medical Association Bldg 1035 WHsblro 
Blvd Los Angeles Calif 

Time 6 SO P M last Monda) of each month from September tP June 
Incloslve—Otolaryngology Section 6 30 flrut Thursday of each month 
from September to June Inclusive—Ophthalmology Section 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 
President H. Leroy Goss M,D 620 Cobb Bldg^ Seattle 1 Washington, 
Secreury Treasurer Homer E. Smith M,D 608 East South Temple 
Salt Lake City Dtah 
Meeting April 711 1867 


THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS 
President Col Wendell A Weller 

Sectary Treasurer Major Stanley H. Bear M,C 3810th USAF HoanltaL 
Maxwell AFB Alabama, 

Time and place of meeting October 1957 Palmer Houae Chicago Ill 


THE RESEARCH STUDY CLUB OF LOS ANGELES INC 

^ 210 N Central Ave, Glendale Calif 

Treasurer Dr Norman Jeaberg BOO So Iaicam At#„ Lob Anaelsfl 1T naiff 
Otohgyngoiogy Br Rn.eell M, Decker S 

tvro ta Jaa^ary 
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PUDGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wasli, 

President Elect Dr Carl D F Jensen, SeatUe, Wash 
Secretary Dr Willard F Goff, 1215 Fourth Ave, Seattle. Wash 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D'OTOLARYNGOLOGIE 
President Dr GMT Hazen, 208 Canada Bldg, Saskatoon, Sask. 
Secretary Dr G Arnold Henry 170 SL George SL, Toronto, Ontario 
Meeting Banff Springs Hotel, Banff, Canada, June 1719, 1957 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Theodor Hunermann, Dusseldorf, Germany 
Secretary Dr Chevalier L Jackson, 3401 N Broad St, PhlladepWa 40 
Pa, U S A 

Meeting Sixth International Congress of Bronchoesophagology, Phila 
delphia. May 12 13, 1957 

FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 
Secretary 

Meeting Lima, Peru 1957 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 
Presidente Dr Reinaldo de Villers 
Vice-Presldente Dr Cdsar Cabrera Calderim 
Secretarlo Dr Jos6 Xlrau 
Tesorero Dr Alfredo M Petit 
Vocal Dr Jos6 Gross 
Vocal Dr Pedro Hem&ndez Gonzalo 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
President Dr Victor M Noubleau, San Salavador 
Secretary Treasurer Dr Hector JR Silva, Calle Arce No 84 San Saiva 
dor, El Salvador, Central America 

SOCIEDAD CUBANA DE OTO LARINGOLOGIA 
President Dr Reinaldo de VlUiers 
Vice-President Dr Jorge de Cdrdenaa 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDlOS CLINICOS DE LA HABANA 
Presidente Dr Frank Canosa L»orenzo 
Vlce-Presidente Dr Julio Sangully 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide Mexico, D F 
Vice-President Dr M Gonzales Ulloa Mexico, D F 
Secretary Dr Juan De Dios Peza, Mexico D F 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 
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Stabilized, theie being almost geneial agieement that a coni- 
^bination of smgery and uiadiation pioduces the best lesults, 
but the lesults aie not likely to show any notable unpiove- 
ment until diagnosis is made moie piomptly and tieatment 
instituted with couiage and without delay 

The extensive liteiatuie on caicinoma of the anti uni is 
difficult to analyze foi seveial leasons One is that much of 
it IS outdated by changes in theiapeutic concepts, another 
is that a laige part of it, such as Olingien’s^ extensive study 
in 1933, IS not limited to carcinoma of the anti urn, but also 
concerns malignant tumois of the other paranasal sinuses and 
of the nasal cavity A great many othenvise excellent reports 
cover only limited peiiods of observation, consideiably less 
than the required five years Finally, theie is an almost gen¬ 
eral failure to provide, in readily intelligible fom, the essen¬ 
tial data on how many patients are included m the senes and 
how many have survived for five years 

The 60 cases of carcinoma of the antrum, upon winch this 
thesis IS based, were collected from two New Oileans hospi¬ 
tals (Chanty Hospital of Louisiana at New Oileans, and the 
Eye, Ear, Nose and Throat Hospital) betrveen tire vears 
1940 and 1955 inclusive, and the Veteians Hospital at 
New Oileans between the years 1948 and 1955 inclusive 
Forty-two patients are knorvn to be dead, after periods of 
survival under observation and after tieatment varying from 
one month to seven yeais and five months In five of these 
fatal cases only palliative measures were employed Eleven 
patients were alive when last seen, but all had disease that 
was regarded as uncontrolled, none of them could possibj 
have suiwived The remaining seven patients are knoim to 
be alive and well for periods varying from thiee to 13 years 
and tlnee months after tieatment, but only four of these 
have passed the five-year period 

INCIDENCB 

Carcinoma of the antrum is not a frequent disease The 
60 cases rvhich make up this senes were collected over ^ 
of 39 hospital j'eais There were no cases in the y^eai'S 1 
and 1917, and 35 of the 60 cases occurred in the last six 
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of the 16-year study When such small numbei’s aie con¬ 
cerned, the yearly distribution is probably entirely due to 
chance, though better diagnosis may account for the small 
increase whicli occuri*ed m the last sevei*al >eara of the in¬ 
vestigation The infi'equency of the disease m the New Or¬ 
leans hospitals IS typical Butlin,® in 1900, said that theie n as 
scarcely a case a year observed at St. Bartholomew’s Hospital 
At the Univei-sity of Illinois Tumoi Clinic ' onl> 19 cases were ^ 
observed in the 1930-1946 period Seelig,^ in a leview ol the 
literature published m 1949, stated that up to that date, 617 
cases of acceptable cancer of the antrum had been repoiied, 
in addition to 107 other cases which might or might not have 
been cancel 

According to Maitin," mlignant tumors of the paranasal 
^nusea compiise al^ut 0 2 pei cent of all human cancer and 
about 3 per cent of cancel in the upper respiratory and ali¬ 
mentary tracts Watson^ leported that 127 patients with 
carcinoma of the paranasal smuses had been admitted to 
Memorial Hospital dunng the 10 yeai peiiod between 1928 
and 1939, m a total of 26,062 new patients, tins was an ad¬ 
mission incidence of 0 44 per cent One hundred five of 
these cases were cai'cinomaa of the antium, the dispropoilion 
being typical of all reported senes of paranasal sinus malig¬ 
nancy The 68 cancers of the antrum reported b^ Mattick 
and Streutei from the Roswell Paik Memorial Institute 
represented 0 14 pei cent of the 48,613 patients admitted over 
the penod of the study About half of these admissions 
weie for some fonn of malignant disease which makes cancer 
of the antnim lepiesent 0 27 pel cent of all cancel In Welch 
and Nathanson’s* study of the life expectancy and incidence 
of malignant disease of the lip, oi‘al cavity, larynx and antrum, 
theie were 136 cases of cai-cmoma of the antrum All the 
evidence tlius proves that carcinoma of the antrum, both 
absolutely and relatively, is an infrequent disease and tliat 
no single physician can expect to accumulate a laige number 
of cases In this respect, Larsson and Mhitensson's* study 
from the Radiumheramet in Sweden is unique, for the 379 
c^s of cancer of the paranasal sinuses and nasal cavity in 
this senes represent practically all the cases treated in tlie 
countrj ovei the penod of the suiwey ^ 
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Race Race has appaiently no i elation to the incidence of 
caicinonaa of the antium In the New Oi leans senes, in 
which 53 of the 60 cases weie fiom Chanty Hospital with its 
enormous negio component, theie weie 32 negro patients In 
most of the reported senes lace is not mentioned, but there 
were two negroes in the 10 patients with antral cancel I'e- 
poited by Grossman and his associates^ from the Univeisity 
of Illmois Tumor Clinic, two in the 68 cases reported by 
Mattick and Streuter^ from the Roswell Park Memorial In¬ 
stitute, and 11 m the 92 cases of paranasal sinus malignancy 
repoi’ted by Haia^“ from the College of Medical Evangelists 

Sex In the New Orleans senes there were 40 males and 
20 females, which is m general agreement with the male 
preponder ance m the senes of cancer of the antium or of the 
paranasal sinuses lepoi'ted by other obseiwers, including 
Watson,^ Mattick and Stieutei,^ Laisson and Maitensson,* 
and Percy “ There were 33 males in the 47 fatal cases of 
antral cancer reported by O'Keefe 

Age In the New Orleans senes, the age range was fioni 
24 to 77 years, which is in general agreement with the span 
represented in most reported senes Only 14 patients in this 
senes were under 50 years of age and 26 were between 50 
and 69 years Twelve-year-old children appeared in the 
senes reported by Grossman and his associates,-* Percy, 
and Robin,while patients of 80 and 85 year’s of age a^ 
peaied in the senes lepoi’ted by Peicy,“ O’Keefe,*’ Robin,* 
and Woodward and Archer** The period of youth is appai"' 
ently one of limited susceptibility, and in all series the 
number of cases occur between 50 and 70 years of age 
significance of the advanced age at which so many of 
cases occur is related to the frequency, at this time of e, 
of organic diseases winch may convert patients into pool 
risks for surgery, regardless of the possible favorable sta us 
of the malignant tumor 

ETIOLOGIC FACTORS 

The New Orleans senes, like other reported senes, niahe^ 
no special contribution to the etiology of tins condition 
O'Keefe*® and Seehg® both mention that the location of ® 



TABB CARClNOiXA OP ANTBUM 


273 


antra protects them against the oidinary ti*auniatic agents 
wluch act upon othei portions of the lespiratory tract, as a 
result, tlie antra aie influenced much less than other portions 
of tlie upper respiratory tract hy exhaust gases, tobacco 
smoke, irritant dusts, and otUei occupational and environ¬ 
mental hazards of our modem waj of life, 

Mollison'^ saw several cases m which it seemed that tl\e 
existence of a dental fisdula, which required frequent irriga¬ 
tion of the antrnm, eventually led to malignant disease Hill 
and Goodof'* also observed a case in which theie was cleaicut 
evidence that malignant changes had arisen in a fistula which 
had existed since the extmction of a molar tooth 20 years 
before, in spite of a constant discharge, tlie patient had 
nevei attempted to have It corrected There was one such 
case in the New Oileans senes, though the duration was only 
a few months The pabent was a good surgical risk, and the 
prognosis was apparently good but he was treated m 1943, 
when irradiabon therapy was popular, and was mortally ill 
when last seen. Another patient had had an external drain¬ 
ing fistula from the nght maxillary sinus, just below the eve, 
for 16 years, as the result of a gunshot wound Numerous 
birdshot weie evident m the antrum on ixientgenologic exam¬ 
ination This patient who was also tieated by irradiation, is 
alive and well at the end of 12 years and three months 

* Larsson and Mdrtensson* mako the statement that a fair 
proportion of cases probably arises from mucosal changes as¬ 
sociated with a chrome inflammatory process, though such a 
history was obtained m only 48 of 830 patients in then senes 
who were questioned on this point This percentage is prob¬ 
ably no greater than the mcidence of chrome sinusitis, hyper¬ 
trophic changes in tlie mucosa, nasal polypi, allergic rhinitis 
and similar conditions would be m the general population, 
and the theory is obviously not of universal application It 
is quite conceivable, however that any persistent obstructire 
condition of the nose adjacent to the antrum which micix 
prevent or impede normal evacuation of the secretions Tr^r^ 
enhance the development of a chronic sinusitis, n -r. -yrn^ 
by cujnulahve initafaon, produce the condibozs 
mahgnant change when the patient reach'd =i- 
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In Hill and Goodof’s case, for instance, the patient had had 
the antial fistula foi 20 yeais, but he was 41 when malignant 
changes appealed In this case, the lapid piogiess of the dis¬ 
ease, the whole couise of the illness being nine montlis, sug¬ 
gested that the malignant changes weie of lelatively recent 
oiigin In my o^vn case, the patient had had the fistula from 
a gunshot wound foi 15 yeais, but malignant changes did not 
appeal until he was 48 






Flff I'A Photomicrograph of section of excised poorlj ‘'*”"-/'''****'*^'* 
carcinomo of left antrum See Figures 3-A and IB Low powe 


PATHOLOGIC PROCESS 

Cancel of the sinuses, like most foims of cancer in 
uppei lespnatoiy and alimentaiy tiacts, is of the epideinioi 
squamous-cell vai lety This would be expected, since ^ 
of tlie nasal accessoij'* sinuses aie lined with the pseudosti^ i 
^fied columnai-cell of epithelium In the 60 cases ui 
senes, theie weie nine adenocaicinomas, tvvo tiansitional ce 
caicmomas, and one mixed tumoi desciibed as a low gra e 
caicmoma All of the othei cases weie of the epideimoid ox 
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squamous^ll vanetj In U caaea the mahgnano as ^ed 
S II 01 lU (Brodere) and m 15 oUiei cases the wport stat^ 
that tlie tumoi was undifferentiated, poorly differeiUiated. 
or armplastie (see Fig 1) Two of the epidemoid tumors 
were described as of the Schneiderian type. 


These proportions are generally t>pical of those m other 
reported senes. New," m a discussion of 91 primaii tuniois 
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luadiation claiming that the ladiosensitivity of highly malig¬ 
nant tumois should give a highei late of lecoveiy than can 
be achieved in. tumois of the same size but of a lower grade 
of malignancy Practically, this is not tiue Highly malig¬ 
nant tumois, because of then piopeidnes of mvasiveness and 
inf ilti ation, aie attended with a lowei late of cuie, no matter 
how they aie tieated Often, when the patients aie fust seen, 
they have extended well beyond the limits within wluch ir 
ladiation is effective As Laisson and Maifensson’s^ large 
senes showed, pooily differentiated oi undifferentiated can¬ 
cers presented the highest incidence of metastases and had 
the poorest prognosis, while cylindiic cell cancers (adenocar¬ 
cinomas) were associated with the fewest metastases All 
adenocarcinomas in the senes grew very slowly, but many 
of them showed a pronounced tendency to recurrence, often 
after long symptom-free periods In one case in the New Or¬ 
leans senes, the patient, who was 34 years of age when she 
was fust seen, presented a recurrence five years aftei opera¬ 
tion Surgery had been inadequate, though it included le- 
moval of the oibital contents Death occuiied two years 
and three months later 

O? igtn and Sp) ead It is often difficult to determine the 
exact anatomic site of origin of a malignant tumoi of the 
antrum, even by careful examination with the nasophaiyn- 
goscope, though tlus instrument is extremely useful in de¬ 
termining the extent of the lesion In this series the mode 
of spread and other evidence suggested that the tumor ha 
originated on the lateral wall in 19 cases, the superior m lo< 
the mesial m 12, the anterior m five, and on tlie floor m 
seven In one case the point of or igin could not be detemun 
at all In the great majority of these cases the tumor ha 
spread beyond its point of origin 

The area in which cancer of the antrum arises is an area 
in which this stiuctuie, the ethmoid smuses and the na^ 
cavity ai e sepai ated fi om each other only by thin bony ® 
Lesions wluch originate in one poi’tion, theiefoie, tend o 
mvolve all other poi*tions of tire area by direct extension 
Cancel which arises on the mesial wall of the antrum promp * 
ly involves tlie nasal cavity Cancer which arises on the 
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meaial and supeiioi walls also involves the ethmoids prompt 
ly The superior portion of the etlimoid labyrintli is separ¬ 
ated from the orbit only by tlnn walls, and involvement of 
the ethmoids is, therefore, usuallj associated \vith invasion 
of the 01 bit, often quite eaily m the disease The ciibrifoim 
plate tlien offers the only bar to intracianial extension 

y. Lymphatic Extension and Distant MetasUxses The fairly 
general belief that carcinoma of the antrum is a localized div 
ease which seldom metastasizes is not warranted by the 
actual facts Tlie fallacy lias bvo avpJanations 1 Many 
patients die so promptly of Jocal extension that clinical evi- 
dSic^olmetaatases is not present 2 Metastasea aie present 
but are not sought foi or are not evident except on post¬ 
mortem examination. If an autopsy ^\e^e obtained m each 
fatal case, tile percentage of metastases as at least thiee 
cases in this senes show would rise far above the present 
lecognized levels 

JDie normal lymphatic drainage of the antxum is chiefl> \ 
by way of the retropharyngeal lymph nodes, and thence to 
the supeiior deep cervical nodes Cancers mvolving the floor 
or lateral wall of the antrum metastasize to the submaxillary 
lymph nodes, which are easily palpable and readily acces¬ 
sible Metastases in this ai'ea are, therefore, promptly ob¬ 
vious The enlarged lymph nodes, from carelessness or 
Wishful thinking, may be regarded as infectious, as m two 
cases m my series, but they are not hkely to be overlooked 
(see Fig 2“A) Cancers which mvolve the mesial and upper 
portions of the antrum metastasize to the retropharyngeal 
lymph nodes. These nodes cannot be palpated unless they 
are enlarged and can be visualized by examination of the 
nasopharynx with the postnaaal mirror only if they are con 
siderably enlarged 

In Watson’s^ 127 cases of parasinal malignancy, there were 
37 instances of metastases m 27 of these 37 cases, the 
growths originated in the antrum Gross cervical metastases 
weie present m only five cases when the patients were first 
cancers of the antrum reported by Mattick 
and Streuter ^ regional lymph nodes were present in 26 per 
cent of the cases on the first e.xamanation. Braund and Mar- 
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studied the cases of cancel of the uppei lespiiatoiy and 
alimentaiy tiacts obseived at Memoiial Hospital flora the 
standpoint of distant metastases In* 14 cases of cancel of 
the nasal cavity and paianasal sinuses, the disease leraained 
localized in nine, the othei five patients load legional lyraph 
node involvement when they weie fust seen Distant metas 
tases, all in cases of epidermoid cancel, weie found tluee 



Fler 2-A, Anaplastic squamous-cell carcinoma of left 
sjmptoms for t\%o months Death occurred ali. months after 
including maxillectomy foUo^\ ed b> lntenst\e irradiation 
re(^ealed pulmonar\ metastases Preoperati^e photograph note e 
ment of left maKlllar\ Umph node 


times in the lungs and livei, twice in the pleuia, and once 
each in the peiicaidium, spleen and kidneys The avei*age 
age of patients with distant metastases was slightly le^ 
(55 yeais) than of patients with localized disease (57 yeais) 
Patients with distant metastases had a shortei history’' frojU 
the onset of disease to tieatment, and fiom onset to deatli, 
than patients with localized disease The incidence of distant 
metastases in patients with ceivical node involvement on ad- 
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mission was tivo-and a half times that of patients with only 
lo<ial disease 

If ah cases of cancer of tlie anti urn Mere esamined ivitli 
the caie and pieciaioii with which Braund and Martin’s cases 
were studied, tlie findings would piobaWi parallel theirs in 
my senes, seven patients had involvement of the cervical 
nodes when they weie fii-st seen, one had i-oentgenologic evi- 



Flff 3 Ivxclsed apeclmen note eroatoo of luteraL wall of antrum It 
■Hfaa an error In tbia caaa not to have retrtoftrd the orbital content* aWo 
to permit direct Irradiation 


dencB of pulmonary raetaatases, and one had botli clinical 
and roentgenologic evidence of metaatases to the spine Ten 
othei patients Jatei developed cervical raetastasea, and in the 
cases m which poatmoi-tem examination was perfomed, there 
were three instances of pulmonary metastases and one in¬ 
stance each of metastases to the thyivid, spine and pancreas 
Cerebral extension had occuned in two of tlie three cases 

Braund and Martinis comment on tJie brevity of life in 
patients ^vlth distant metastases is stiikingh borne out in a 
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55-yeai-old coloied male m my own senes He was baiely 
able to walk because of a spinal metastasis when he was firet 
seen, three months aftei the onset of local symptoms, and 
died thiee months latei In similai cases of distant metas- 
tases repoited by MacMahon^® and by Haibeii;,®® the duiation 
of life fiom onset of symptoms to death was foui months in 



FIs' 2 C Surslcal field before application of skin fcraft 


each instance Halbert’s patient suffeied a fiactuie o 6 
clavicle, without tiauma, foui days befoie admission, in i6 
light of the subsequent Instory, it was obviously pathologica ^ 
Only thiee weeks elapsed in this case between ladical surger) 
and the appeal ance of spinal symptoms, which suggests 
spinal metastases wei e also pi esent when the patient was firs 
seen This man, incidentally, had had a chionic nasal obstruc- 
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tion from duldhood, but maligriant dianges did not occur 
in the antrum unhl he was 43 years of age / 

y Secondary Carcinoma of the Antrum The single instance 
of secondary carcinoma of the antrum m this series occurred 
in a BS'year-old negro n oman It originated m the alveolus 
and became evident three months aftei the extraction of a 



of'lfeek of ,kfn erAtt to under surface 


!^pr.^ ^ Surgery was not adequate. Siv weeks later radrcal 

® metastatic lymph node 
^rch had been present at the first opei-ation and which had 
^n erroneo^y assumed to be of infectious on^ Tto 

S n mrir/r?; ^■noma 

p-ade n Five months later tliere was evident invoivemen 
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of the eye, and the patient lequiied gastrostomy foi nutri¬ 
tion Death occiiiied fiom malnutiition one yeai aftei she 
was fust seen 

Fifty of the 295 cases of paiasinal cancel reported by 
New^‘ fiom the Mayo clinic in 1938 were secondaiy The 
tumois of the antium, as fai as could be determined, had 
originated in the upper jaw Of 43 patients operated on and 
traced, 23, 53 4 pei cent, were alive and mthout recurrence 
at the end of five years This is a lemaikably good record 
More typical is Tice and Bellei’s-^ report of 10 cases in which 
there was only a single five-yeai survival, though that patient, 
at the time of wilting, had been well foi 15 years 

Bilateial Cai cinoma of the AnUnim Independent involve¬ 
ment of both antra by malignant tumors is highly unusual 
The fust case of the kind was reported by Berger,“ in 1945, 
m a 62-yeai-old man, who presented a second, totally dif¬ 
ferent, variety of cancer on the left side four months after 
the removal of a papillary carcinoma, grade IV, on the right 
side The patient was apparently well at the time of rviiting, 
17 months after the first operation and ten montlis after the 
second The second malignant tumor, the author commented, 
occurred “right under his nose,” and at least six months was 
lost because the original finding was minimized, the lesion 
was thought to be a cyst, and a complete investigation rvith an 
opaque medium was not carried out 

In 1950 Grossman and his associates^ reported a smnlar 
case, a transitional cell carcinoma appeared in the left an¬ 
trum two years after the successful treatment of a squamous¬ 
cell cancer on the right side The patient was well at the 
time of wilting, but had not passed the five-year period 

In two cases in the New Orleans senes the patients also 
had carcinoma of the breast In the fust case, the patien , 
who had an adenocarcinoma of the antium, had inadequa e 
surgery, which rvas followed by metastases to the cernca 
nodes, when she was readmitted for this condition she "as 
found to have an adenocarcinoma of the breast of the scir 
ihous type Death six months later was apparently the res 
of the antial malignancy In the second case, radical mam 
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m^ctoniy for carcinoma of the breast has been performed 
four years before the cancer of the antrum became evident 
The patient had a pulmonary metastasis at tlie time of ad¬ 
mission, whether from the antral oi the mammary malignancy 
was not clear, and death occurred five months latei, the 
total coui-se of the antral disease was seven months In a 
third case, in which tlie patient had survived for foui years 
and ten months after pnmary irradiation treatment, carci¬ 
noma of the pi*ostate was apparently the major cause of 
death The patient had a draining sinus when he was first 
seen, and a persistent antral fistula, whidi frequentlj be¬ 
came infected, and pex*si3ted after irradiation, but there was 
no evidence of recurrent disease at the time of death 


1 / 


CLINICAL PICTURE 


The most unfoifunate considerabon in carcinoma of the 
antrum, just as in other forms of malignant disease, is the 
rather genei*al acceptance of the late clinical picture as the 
classical picture As long as this concept remains general, 
diagnosis will contmue to be delajed and thei*e will be little 
improvement in the management of the condition. More 
accui-ate is some such classification of symptoms and signs as 
that advanced by Jacques and Gaudier,“ as follows 


1 The stage of latency, m which the symptoms consist 
of acliing or neui-algic pain, punilent dischai’ge, epistaxis, 
polypoid gioivtlia about the onfice of the sinus, and m cases 
of dental tumors, loosening of the teeth 

2 The stage of maxillary deformation in which theze is 
swelling of the walls of the smus 

3 The stage of invasion, in which there is destruefaon of 
the walls of the antrum, hemorrhage, ulceiation, and exten¬ 
sion to the slcm, pharynx, orbit, skull and lymph nodes 

Pfahler and Vastme's** list comprises practically all the 
s^ptoms and signs which may appear m this condibon 
They Include 


^ fullness in the nose, witli partial or complete 

nasal obstruction usually unilateral There were 22 Inch 
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cases m my senes, and m 15 cases, not included in this num- 
bei, a mass was piesent in the nose 

2 A nasal discharge, eithei mucopuiulent oi seiosangume- 
ous There weie 12 instances of nasal discharge in my senes, 
in seven of which the discharge was blood-tinged There 
were also 17 instances of epistaxis, sometimes fiequent, 
sometimes covering a considerable period of time, and in at 



fit 3-A Poorli differentiated carcinoma of right antrum In 
neijro Preoperative photograph note spelling of cheek prcaeni lu 
month and according to history patients onU symptom 


least two cases so pi of use that the patients had to be hoa- 
pitahzed foi emeigency tieatment 

3 Pain, which will take the foim of a headache if tbe 
supeiior poition of the antium is involved and of neuin g'^ 
if the alveolus, antial flooi, oi the Vtli neive oi its biancieo 
aie involved Pam may be lefened to the teeth and sug 
gests a dental origin In my o\vn senes, 48 patients com 
plained of pain in various locations and eight otheis com 
plained of headaches 
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A paresthesia or anesthesia of the cireeh Nshen the mid 
portion of the smus aiea is mvoUed In a c^e of tins kind 
repoi-ted hy Anderson,^ a large mass involved the nasal wall 
and filled tsvo-thiids of the antinl cavit> It had extended 
to the ethmoid cells and the orbit, and a portion of the ethmoid 
plate was neciotic. In spite of the extent of the tumor, the 
patient's only symptoms had been numbness of the cheek, 



Pltf ) B> Po»toperatiy« photojirmpti aft*r ratHc^l aur^orj wbfch con 
•Utcd of en. bloc. mexlUectomy and nxcltlon of orbital conteats note 
excUtd arra In che*k flap to which tumor hMU extended Thl* patient 
1« »llv© and without evidence of recurrence five > ear* and three month# 
after opemtloru 


extending along the lower jaw, and a burning sensation m 
the hard palate. 

5 Fetid odors if necrosis oi ulceration has occuned 

6 Change of voice in the nasal tones, due to nasal obstruc- 
tion or blocking of the antrum. The pabent fiomebmes sounds 
as though he had a severe head cold 

7 Alteration oi complete loss of the sense of smell 
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8 In late stages, expansion oi destiuction of bone, due 
to piessuie atiophy or invasion by the tumoi, with swelling 
of the face (see Figs 3-A, 4-A), swelling of the alveolus, 
and loss of teeth In 46 cases in my senes there was obvious 
swelling of the face, nose, gum oi palate 

9 Ulceiation of the nasal tumoi, with hemonhage Nose¬ 
bleed IS, however, frequently not a late sign In a number 



Fig 4-A Carcinoma of left antrum In 24-year;pld white 
\ear hlstorj of msal obstruction and bleeding Preoperatlte pnoiubi 


note s\%ellinE of cheek 


of the 17 cases m my senes m which it was piesent it was 
a fust sign 

10 Invasion of the oibit, with such signs as exophthalmos 
and proptosis These signs weie pxesent m 15 cases m m> 
seiies and Aveie sometimes associated with unilateial lacrimn 
tion, diplopia, oi loss of vision, which sometimes was con 
sideiable 

11 Invasion of the skin, with edema and latei ulceration 
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In four cases rn my ser.ea, tiuee of wore fatal tire 

malignancy was evtaent extamally and was 
ft purulent discharge These cases were m addition to the 
two cases of antral ftatala already mentioned 


IS Local extension to the base of the skull, with conse- 
eluent neuvolog^c syinpton\a. 



Fly: 4 B ^ lew of interior of mouUi 2 offer r»dlQ*I surff*!^ 

fmaxUl^ctomi J Thl» patient U »llve <md without oviflonce ol rtcurronco 
*t the ead of 3 year* and 3 month* 


13 iletastahes to regional lymph nodes with dysphagia 
and dyspnea, 

1^ Metastases to distant arena, with symptoms and signs 
varying according to their location 

Except for changes in the voice—which are probably un¬ 
listed in many cases because no inquiry is made about them— 
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theie IS no symptom oi sign in this list which was not piesent 
one 01 moie times in the 60 cases lepoited fiom the New Or¬ 
leans hospitals Swelling about the cheek, nose, eye oi foie- 
head was the most frequent fust symptom listed, with pam 
the second Fom patients complained of pain leferied to 
the tempoiomandibulai joint, it can be explamed by pies- 



rig- 4-C Mew or Interior of mouth with prothesIs In pl«ct 


suie 01 eiosion of the tumoi mass on the blanches o ^ 
tiigeminal nexve In the case of a 12-yeai-old boy lepoi 
by Gxossman and his associates,the joint had been e\p ore 
m anothei hospital, to deteimine the oiigm of the paia ’J' 
this location The maxillaiy sinus was not investi^ e , 
and when the child was fust seen, a year latex, he had^ a 
advanced disease, with bilateral involvement of the ceivica 
nodes 
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Fiff 1 D pliokoiyraph of patJont 3 after extliton ol majiUlo- 


At the piesent time, ivhen tlie patient with cancel of the 
antrum is first seen thei'e is usually moderately tender swell¬ 
ing of the soft tissues of the affected malar region, peihaps 
slight edema of the lower eyelid, narro^vlng of the palpebz^al 
fissure, and m soma instances, proptosis or upward displace¬ 
ment of the globe Swelling of the gum or palate is fre¬ 
quently immediately obvious when tlie mouth is opened 

O'Keefe's^ experience m 47 fatal cases of carcinoma of 
the antrum is piobabl^ duplicated in all reported senes, as 
in my own that all patients have multiple symptoms on ad- 
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mission In his seiies, analyzed fiom this standpoint, swell¬ 
ing of the face was piesent in 44 6 pei cent of the cases and 
of the eye in 17 pei cent, pain in the face m 31 9 pei cent 
and in the eye in 12 7 pei cent, nosebleed in 27 6 pei cent 
and nasal obstiuction in 217 pei cent, amblyopia, cervical 
l}Tnph-adenopathy and headache in 8 5 pei cent each, and 
facial paialysis, paialysis of the laiynx, and paialysis else- 
wheie in the body in one case each. 

Although pain and swelling aie listed as the fust symp¬ 
toms of caicinoma of the antium in piactically all lepoited 
senes, it IS highly questionable, as Cianmei-'* emphasizes, 
that a neoplasm can be completely asymptomatic until it has 
filled the sinuses and nasal cavity He believes that eaily, 
slight symptoms merely go unnoticed because, in all the can¬ 
cel educational piogiams conducted dunng lecent years, the 
public has not been warned about such possible indications of 
malignancy as a unilateial nasal dischaige, unilateial ob 
stiuction, flecks of blood on the handkerchief, occasional 
nosebleeds, and similar symptoms in patients past middle 
life and generally healthy Cranmei also suggests that when 
patients are fust seen, they frequently fail to mention eail>, 
apparently insignificant symptoms because they aie so en¬ 
grossed with later, more over*whelming symptoms such as 
pain, external deformity, and loss of vision It is true that 
if the patient is carefully questioned, the existence of early, 
mild symptoms can frequently be elicited, a situation that 
once again emphasizes the soundness of Lord Moynihans 
warning that a carefully taken history always includes the 
earliest departure from health” of which a patient has know - 
edge 

Grossman and Ins associates* emphasize that convulsions 
and personality changes may occur as the result of ceiebra 
involverhent, an interesting point which is curiously over 
looked in the literature The possibility must be entertame , 
they point out, that cancer in the maxillary sinus may P^ 
duce the same clinicopsychiatiic end-results as though ^ 
patient had undergone the type of prefrontal lobe suigeiy 
now sometimes peiToimed m certain psychiatric depre^i'® 
states These changes were piesent in two of the three fa a 
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cases m tiieir senes, m both of which antemortem euphoria 
was notable. Late personality changes were observed m bvo 
cases in my own series In one of tliese cases, the patient 
underwent an actual transformabon of cliaracter in the biief 
interval between two admissions, from a quiet mild-mannered 
man to a noisy, complaining, blustering braggart 

Four of the patients in the New Orleans senes had under¬ 
gone sinus or nasal surgery in an attempt to relieve tlielr 
symptoms and eight Iiad undergone extraction of one oi more 
teeth for the same reason, exclusive of two patients \\ho 
dated the onset of symptoms from extraction of teeth An 
other patient, incidentally, consideied lus symptoms due to 
a fall two months earlier, m which he bit his cheek. The 
histones are probably extiemely maccurate on this point, 
but it 18 known that in at least four cases the physicians 
whom the pabents first consulted made no seiious attempt 
at diagnosis but tned, instead, to lelieve symptoms by such 
measui-es as nose drops, or the admimsUnbon of dnigs for 
pam, or the statement that there was nothing at all the mat¬ 
ter Two physicians, however, and bvo dentists I’eahzed 
that there was some underlying senous condibon and prompt¬ 
ly referred the patients to the hospital oi to pi ivate otolaryn¬ 
gologists The otolaryngologist who I’emoved a g^o^vth from 
the nose and failed to liave it examined is fortunately 
umque m my own senes but all too fiequent in medical 
practice. 


The Early Climcal Ptcturg A recollection of my personal 
experience, an analysis of the cases m this series, and a re¬ 
view of the Uterature suggest that the eaily picture of car- 
cmoma of the antrum vanes with the anatomic locabon of 
the primary tumor and includes the following symptoms 


i If the tumor arises m the upper portion of the antrum 
and involves the superior and mesial walls the patient wiU 
Mmplain of a deep-seated, dull headache, often descnbed as 
l^t^ 'behind the eye” on the affected side, umlateral nasal 
stuffiness, which progresses to complete nasal blockage ex 
^ lacnmation of the eye on the affected side, bluiTmg 
of the eye, which the patient often describes as “a film” or 
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“guttmess,” and a mucoid dischaige on the affected side of 
the nose, which giadually changes to mucopuiuleiit and event- 
uaJly becomes bloody Aftei these symptoms have become 
appaient, the moie obvious evidences of cancel appeal, in¬ 
cluding swelling of the antial aiea of the cheek, ocular 
pioptosis, and a nasal mass 

2 If the tumoi aiises in the flooi and lateial wall of tlie 
anti um, the patient will complain of a “heavy” feeling in the 
antial aiea, aching of the uppei teeth, with occasional sharp, 
1 adiating pains, tendemess in the upper teeth when he bites 
doivn on them, marked tenderness on palpation over the 
lateral wall of the antrum, and an occasional throbbing 
temporal headache As the disease progresses, the nose be¬ 
comes obstructed on the affected side, but a nasal dischaige 
appears later m cancer of the lower poifion of the anti uni 
than in cancer of the upper portion Bulging of the lateral 

wall or floor of the antrum is usually a late sign 

/ 

DIAGNOSIS 

The results of treatment of cancer of the antrum will piob- 
ably never be impressively good I cannot, however, accept 
the prevalent view that there is nothing to be done about 
them They will be considerably improved if diagnosis can 
be accomplished earlier In my own series, the duration of 
symptoms, according to the patients’ notoriously unreliable 
accounts (I regret to say that the intermes’ and r'csidents 
records were equally unreliable m most instances) varied 
from one day, in a patient admitted as an emeigency because 
of massive epistaxis, to more than two years Eleven pa¬ 
tients were seen within a month, 23 within thiee mentis, 
14 within SIX months, and the remainder at periods varying 
from nine months to more than two years after the onse 
of symptoms In O’Keefe’s*- 47 fatal cases, the time e- 
tween initial S3miptoms and hospitalization was less t lan 
SIX months in 22 cases, less than a year in 12, and more 
than a year in 13 In Laisson and Maifensson’s^ 379 
of cancer of the paianasal sinuses and nasal cavities, abou^ 
60 per cent of the patients had had progressive symptoms 
for more than three months and another 20 per cent for nioie 
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than si\ months before the con-ect diagnosis was made 
In Cranmei^'a'* senes, the average patient first consulted a 
ph 3 r 8 ician tliree months after the onset of symptoms mid 
was examined by an otolai*yngologi3t, v,\t\\ a. vions to de- 
fimbve therapy, seven and-one-half months after the onset 

In cases of anhal cancel in wWch the duration of symp¬ 
toms befoie consultation extends to many months oi to a 
year or more, it will usually be found that the patient h'is 
had symptomatic noncancerous disease of the nose or sinuses 
foi long penods of time In one of my own cases, the dura¬ 
tion of pre-exishng disease dated from childhood and in 
anotlier it was more than ten years One of Cianmer’a’® 
pabents had a histoi’y dabng back 50 jeais. The danger in 
these cases is the failure to realize that a condition which 
was once benign may eventually become malignant Just 
as m the cigarette cough that is ultimately a symptom of 
cancel of the lung, the onset of malignant disease is extreme¬ 
ly insidious m such cases because it is masked by the pre- 
exiabng condition, and both physician and pabent are com¬ 
placent about it 

Clinical Diagnosis The outlook in caicinoma of the an- 
b um will be improved if more attention is paid to the follow¬ 
ing symptoms and signs 

1 Nasal polyps of long standing, parbcularly when tlie 
removal of an apparently simple polyp is attended by bleeding 
of excessive degree Failure to examine excised tissues In 
the laboratoiy is, as already indicated, an Inexcusable omis 
Sion, which may have tragic consequences 

2 Umlateral nasal blockage, with a mucopurulent dis¬ 
charge and with flecks of blood on the handkerchief, or fmnk 
bleeding, when the nose is blown repeatedly oi hard In 
such cases, as Watson' points out the skin about the nostn) 
on the affected side Is often red, cracked, oi even ulcei-ated 
by effects of the nasal dischaige and the fiequent use 
of the handkerchief 


S Pam around the maxillaiy antrum 
of proportion to the clinical findings 


01 upper teeth out 
Carcinoma on the 
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lateial or posteiioi wall of the antrum pioduces pain in the 
upper teeth early because of involvement of the middle and 
posteio-supenoi alveolai blanches fiom the maxillaiy nerve, 
which lun adjacent to these walls en route to the upper 
teeth 

U Expansion of the uppei jaw fiom the invasion of the 
tumoi, which makes the wearing of dentuies uncomfoitable. 
This IS often the first symptom to indicate to the patient that 
something is 'wrong 

5 Purulent sinus infections which fail to respond to ade¬ 
quate local and systemic treatment ivithm a reasonable period 
of time, which should be interpreted to mean not more than 
three or four weeks at the maximum In such cases, as 
will be pointed out shortly, ■visual investigation of the anti um, 
followed, if necessary, by biopsy, is the only safe coui'se 

6 Unilateral swelling of the cheek or upper gum 

7 Tenderness over the antrum 

8 Pain in the upper jaw which is dull, peisistent, and 
worse at night, because it is aggravated by the recumbent 
position 

Not all of these symptoms and signs aie early, but if they 
were properly evaluated, no patient who presents them, par¬ 
ticularly in the upper age group, would be dismissed until 
the presence of a malignant gioivtlr of the antrum had been 
definitely established or excluded Otolaryngologists should 
develop a higher index of suspicion about apparently trivial 
symptoms In the majority of cases, for instance, nose¬ 
bleed can be attributed to local infection, trauma, hyper¬ 
tension, or some other cause for erosion of a nasal vessel, bu 
it IS sometimes the fust indication of a malignant tumor 
A unilateral mass causing nasal obstruction should always 
be regarded as malignant until it is proved to be otherwise 

Other physicians should also be alei't to the possibilities 
of malignancy of the antrum Ophthalmologists must re¬ 
member that patients with unilateral laciimation require an 
intensive investigation, including examination of the lacrmiai 
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ducts Wth an opaque medium DentisU must remembei 
that pain in the teetli, gums and cheek may Indi^te malig- 
nant disease, even if carious or abscess^ teeth are also 
present In my own senes, as already indicated, and in 
many reported cases, pain that continued after diseased 
teeth had been removed was often not properly evaluated 
In two cases in my senes, the sequence stated by the patients 


Flff 6 Carcinoma of antrum of itx month* duration note «ro«lon 
throuffh floor of antrum and hard palate 


was extraction of teeth followed by persistent pain, and in 
two of MoffetVa” 16 cases of parasinal disease, the same 
sequence was observed 

The local examination should be conducted with special 
care Areas of frank eioaion (see Fig 6) are not likely to 
be overlooked, but insignificant areas of bulging (see Fig 6) 
may be, Watson' mentions as a diagnostic sign the thinning 
of the antenor wall of the antrum which may permit it to 
be mvaginated by moderate pressure, just as the surface of a 
pmgpong ball can be similarly depi eased 
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The local examination should always include the use of 
the nasophaiyngoscope It may not always be possible, as 
aheady mentioned, to deteimme the point of oiigin of the 
malignant tumoi, but it is always possible to study the 
et mold labyiinth and to decide whethei this aiea is involved 
his IS a simple diagnostic method, but it is one that the 



Fig 6 Carcinoma of antrum of two months duration note bultiag 
palace lateral antral wall This patient also had a papilloma of tbe 


aveiage geneial suigeon oi geneial piactitionei is not toined 
to use 

Roentgenologic Examination All patients with suspected 
malignancy of the sinuses should have loutine loentgenologic 
examinations in the chin, nose and lateial pi ejections 
oidinaiy posteioanteiioi views of the whole head and lateral 
views with the Pottei-Bucky diaphragm aie useful foi geneial 
oiientation, but films which include laige aieas do not usuallv 
contain enough detail foi diagnosis unless the disease is far 
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He 7 Carcln >ma of left antrum, Anteroiwfcltirlor roentffonoffran> 
opac!tr of antrum In\olvement of etbraold labirlntli, and oroalon 
of auperlor lateral and ineilal antral wallii nl»o flgiir^a A and 


advanced Addihonal loentgenogi’ams at various angles are 
neceasaiy to show both bone and soft tissue detail 

The first step m roentgenologic diagnosis, as Pfahler and 
Vastine** emphasue, is for the roentgenologist to be constant¬ 
ly aware of the possibility of malignant disease of the antrum 
Diagnosis is based on three findings 1 increased density 
of the sinuses oi nasal cavibes 2 expansion or destruction 
of bone, and S irregularity of soft tissue outlines The latter 
change can be demonstrated only by the use of an opaque 
medium, a technique which is not employed as often as it 
should be If the first films 31*6 not conclusive the antrum 
should be washed out before othei-s aie made 
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CciiiC6i of tho Anti uni is a soft-tissuG gioivth In its ssrly 
stAges, the shAdow which it CAsts cAnnot be distinguished 
fiom the shAdow cAst by An inflanunAtoiy lesion Opacity 
of A locAlized AieA, therefoie, does not mean malignancy, 
though it IS likely to be piesent in all malignant disease, as 
it was in the 59 cases in my own series m which X-iay 
lepoits aie available 

The fust positive roentgenologic sign of malignancy of 
the antium is bony destruction (see Fig 7) which, unfortu¬ 
nately, IS not an early sign Here the distinction between 
benign and malignant disease is usually simple, foi the bony 
change of benign disease presents as faintness of the shadow 
cast by the involved portion, as the result of decalcification 
In my series, bony destiuction, sometimes veiy extensive, 
was evident in 45 of the 59 cases m which films weie avail¬ 
able Only one five-year cure occurred in this group 

A posrtive report of cancer, based on bony destniction, 
was returned in 83 per cent of the 112 cases in Watson’s* 
senes in which stereoscopic studies were made In the 68 
cases reported by Mattick and Stienter,*' clouding of the 
antrum was evident in 60 cases, including all seven five- 
year survrvals Sclerosis and marginal iiregularity, or botli, 
were noted in 25 cases, including foui of the seven five-yeai 
survivals Bony destruction, which was noted m 23 cases, 
was apparently of bad prognostic impor-t in this senes There 
were no five-year survivals in this group, only one patient 
survived four years, and the average patient died within 12 
to 18 months Laisson and Martensson® found no demon¬ 
strable roentgenologic changes in the bone in only 20 of their 
379 cases of cancer of the paranasal sinuses and nasal cavity> 
and in six of these the malignancy was limited to the nasa 
cavity Since the lesults were practically the same m cases 
with roentgenologic signs of destruction m the ethmoid or 
the posterior wall of the maxillary sinuses and those withou 
such signs, they considered positive findings in the bone no 
contraindication to operation This is the general position 

All patients with cancer of the antrum should, of course, 
have routine roentgenologic examinations of the chest an 
spine befoie any treatment is instituted 
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Biovsn Examination of every apecinien removed from 
the nLe and smua should be routine, no matter how often 
polyps may require removal The fact that previous e.^mm- 
ations have been negative mahes no ditfeience. Almos 
eveiY reported senes, l*e my own contains one or more 
cases m winch failure to observe this precauhon pi-oduced 
aenoua consequences. Also, as Havens-* pointed out, a nega- 




PlC S \ UuaUxAtion oC mulUai 
\a •uvpeoted mA^griaDt inj 

tUt« CncUlon and a iMclmtn can. 


ation of maxillary alnua lUrouah Caldwell Luc inclfllon 
Tiaot ]n»lnim0ataJ palpation (a poaatble tbrou^h 

a apcclmcn can be obtained {ot hlatoloalc axamluatlon 


hve report on a tumor which obstructs the nasal passage is 
not conclusive f the anterior portion of such a tumor js fre¬ 
quently partially necrotic and the pathologist may have no 
opportunity to determine, in the material submitted to him, 
that cancer u present Formal biopsy from an ulcerated area 
on the cheeJc or in the mouth is however, often definitive. 

Perhaps the simplest means of improving the diagnosis of 
cancer of the antrum is, as already mentioned, to cease to 
treat indefinitely a maxillary sinusitis which does not i-espond 
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to adequate tieatment within tiuee to foui weeks If there 
IS no response by this time, the next step should be to make 
a Caldwell-Luc incision just above the tooth line tliiough 
the anteiioi wall of the maxillaiy sinus, open the sinus 
tlnough a small incision, and visualize it thoioughly ivith a 
head light (see Fig 8), oi palpate it with a ball-pointed 
piobe If the finduigs waiiant it, a biopsy should be taken 
and the incision closed tightly If the biopsy is positive, the 
incision at the radical opeiation is made slightly highei tlian 
it IS usually made, and the Caldwell-Luc incision is included 
in the tissues which aie removed If this technique is fol¬ 
lowed, the chaige sometimes made against biopsy, that it 
spreads cancer cells, is not valid 


Biopsy IS essential in every case of suspected antial cai- 
cinoma Reliance on frozen section at operation is safe in 
the hands of a pathologist of skill, expenence and judgment, 
but all pathologists do not possess these qualities Furthei- 
more, the surgery requrred for cancer of the maxillary sinus 
IS too radical to be undertaken without full proof of the neces¬ 
sity for it, while the reverse risk of failure to make the diag¬ 
nosis is also too serious to be left to any chance 


Havens^® offers another sound piece of advice conceniing 
biopsy If the tumor is small, he says, and the physician 
who sees the patient fust has reason to think it is malignant, 
he should ask himself, “If tlus is malignant, am I going to 
take care of it’” If the answer is "no,” Havens continues, 
the physician should not make the biopsy but should sen 
the patient at once to the specialist of his choice, so that le 
may see the lesion in its original state and make his decision 
about diagnosis and possible tieatment before its appearance 
has been obscured by the inflammatory reaction which o 
lows biopsy 


Othei Diagnostic Methods Aspiration biopsy is of va ue 
when it IS positive but is of no value at all when it is nega 
tive It may be employed m suspected cases as a first s ep 
in diagnosis, but should always be followed by formal 
It was used in only one case in this senes, to confirm ^ 
diagnosis of metastatic extension to a lyunph node In ' 
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127 cases of parasinal disease reported by Watson^ from 
Memorial Hospital, aspiration biopsy was positive in 39, 
but significantly, was negative m four cases 

Cytologic diagnosis by tlie Papanicolaou technique was 
first employed in cancel of the maxillary sinus by Fitz-Hugh 
and his associates” in 1960 The 72 cases of antral disease 
which were studied included six instances of carcinoma All 
reports were positive, but in all cases the disease was so 
advanced that diagnosis presented no problem. In 1952, 
Armstixing^ reported four cases in which the diagnosis had 
been made by this technique. In two cases, although patho¬ 
logic changes included osteolytic dianges in the bone, the 
loentgenologic report was chronic maxillary sinusitis, and 
m one case the first biopsy specimen had been repoi*ted as 
negative Cytologic study uas used m eight of the cases 
reported by Cranmer” The report was uniformly positive 
when the tumor was obvious in the nose, but with a single 
exception, was negative wlien the mass was not evident clin¬ 
ically Cranraer doubts that this technique will ever be very 
useful 

In the single case m my own series in which this method 
was used, cytologic study was positive, and the diagnosis, 
which had been evident clinically, was later confirmed bj 
foirual biopsy This is a useful adjunct method, parbcuhuly 
when the patient is under treatment foi a chronic or acute 
sinus con^hon which does not clear up promptly but it 
should be used with the proper precautions and should be 
confirmed by formal biopsy Neither in this method noi in 
aspiration biopsy should time be lost in a lepetitiop of tests 
which have been reported as negative, and a negative test, 
as already enipliasized should never be accepted as conclusive 

Dtfferenttal Dtagyiosis In most cases of cancer of the 
antrum the differential diagnosis furnishes no problem be¬ 
cause the condition is so obvious. Theoretically, however, it 
includes chronic smuaitis, mucocele, benign tumors, specific 
infections, secondaiy malignancy, osteomyelitis, simple osteitis 
and penostitiB, foreign bodies, forms of syphilis and tubei 
culQBis na^l polTOi, Vmcenfs angiM, allergy, and neuralgia, 
includmg tic douloureux, * 
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PRINCIPLES OP MANAGEMENT 


The eaily tieatment of caicinoma of the antium was en- 
immediate postopeiative moitality was 
lesults were not good, though it 
s not fail to say that they weie altogethei bad They uere 
bettei, m fact, as Butlm^ said in 1900, than might have been 



carcinoma grade II of right antrum In a4 'ear 
P mallgnano was discovered In the course of a sinus opera 

.y'polyps removed from the nose "ere found on hlstolofclc 
Ho maligTiant, The patient uas in a State In^'tUutlon and 

photogra^^^^^^^ months after the onset of s'mptoms. Preopt^ratl'*. 


expected In a follow-up study of 14 patients with this con- 
dition obseived at St Baitholomew’^s hospital and tieated b> 
maxillectomy, two were alive and well ovei a less-thaii-threc- 
yeax period and thiee otheis weie alive fox nioie than three 
yeaxs Butlin also cited the results at tlxe Gottingen Klinii 
of total lesection of the iippei jaw of 72 patients subjected 
to this opexation, 23 died aftei it but 14 weie alive and 
fox more than thxee yeaxs The follow-up is inconclusive 
rnodexn cxiteiia, but the lesults axe lathei lemaikable for 
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an era ui wKich the refinements of modem suigical tech- 
nique and modem suppoitive therapy ^^eIe lacking 

Because of the high mortality and the pom results of sur¬ 
gery. irradiaUon became very popular after ^ - 

wltage machines became available, and for a conslderab e 
tune it was the moie popular method of tieatment In recent 



jears the pendulum has swung back to the middle giound, 
and the most unlvei*flally used method of management today 
IB radical surgeiy followed by irradiation This is the logical 
position^ for a nmnbei of reasons 

1 The rationale of surgery is that a malignant neoplasm 
originates and exists for a certain penod of time as a local¬ 
ized lesion amenable to resection and curable by total ex¬ 
cision. That tins is an ideal situation and not an actual one 
la proved by Watson’s^ statement ah’eady cited, that up to 
1&42, no such case had been obseiTed at the Memorial Hos- 
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pital This type of giowth, as he observed, is usually dis 
coveied by accident, dunng opeiation foi supposed benign 
sinusitis 01 nasal polypi Theie weie two instances of this 
soit in my senes (see Figs 9, 10), one numbeied among the 
five-yeai cuies In anothei case, nasal polypi weie discov- 
eied dunng a complete physical examination foi jaundice 
When they weie lemoved and lepoited as malignant, the 



Fig 9-C Photograph one month after radical aurgerj (cn n>a 
cislon of mavllla and oibltal contents) The patient died sex en ii , 
months later of recurrent carcinoma and an abscess of tne rifcnt 
lobe 


patient liteially killed heiself, foi she steadily declined sur- 
geiy, submitted only to limited inadiation, and finally 
heiself at the meicy of the Hoxsey clinic 

2 Anything but ladical suigeiy is inadequate surgery 
The extent of the disease, because of micioscopic extension! 
is practically always gieatei than clinical oi loentgeno ogic 
evidence indicates By modem standaids, adequate suigeil 
includes removal of the maxilla 
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3 A leasonable degree of selection of cases must, of couiac. 
be exercised The patient must be expected to survive tlie 
operation, a cntenon which can uauaUy be met today. mA 
t^e must be a reasonable chance of excising H’e e^ivth, 
or at least enough of it to mahe him more comfoi table for 
•whatever period of life lemams to him Cosmetic consideia 
tions must be entiielj ignoied Genei-allj speaking, uhile 



PIST 10 A. CarcUionm or left «ntrum In 39 year old white man who la 
allva and without evidence of recurranco five years after maxllleotomy 
The niallsnant dlaeaao waa dtacoverad accldentany In the couraa of a 
aubmucoua reaeetlon, when luaplcloua looking tiague v^ae diacovercd ajonc 
the floor of the left naaal foaaa and the poeterlor portion of the left In 
ferlor turbinate and a apeclmen wa* removed for examination Po«t 
operative defecL 


the chances of success and the possible lethaliti of surgeiy 
must be evaluated, they must not be given too much weight 
When one is dealing with a disease of desperate potentialities, 
desperate measures must be taken For this reason, the 
fact that a patient is old, debilitated or has organic complica¬ 
tions must not be given too much consideratioiu As Ohngren* 
put it recurrence is so frequent in malignant tumors of the 
maxillo^thmoldal i-egions that the physician does the patient 
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a gieatei seivice by keeping him alive foi months oi years 
than by allowing him to be bulled piomptly with an almost 
invisible seal 

A ceitain amount of disci etion is nonetheless necessaiy 
One patient in my own senes, a 75-yeai-old wlute man, had 
had two lecent coionaiy occlusions, had advanced disease 
which had extended to the ceivical lymph nodes, and ob- 



Fig- lO-B Photograpli sis. months alter operation (maxlUeotomy) 


viously had little chance of lelief oi cuie by suigeiy ® 
it was sound judgment to tieat him by iiiadiation 
than by ladical suigeiy, such cases should be selected wi 
gieat caie Good results aie sometimes achieved ® 
most hopeless-seeming cases Lai’sson and Martensson,' 
instance, reported 13 cases in which radical surgery was im¬ 
possible but in trvo of which five-year survival occurred 

i It has already been pointed out that while theoiet^Jb> 
high-grade, i-adiosensitive tumors would be best tieated S 
irradiation alone, this is rationalization rvhich prompt' 
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breaks down in the face of facts t4irs3on and Martensson 
writing from a countiy m which irradiation was £oi a long 
time the accepted method of treatment, stated fwnkl> that 
no matter how tlieir extensive senes was analyzed, combined 
autgery and irradiation gave better results than irradiat on 
alone Schafl.*^ m 1948, found that surgery plus iri’adlation 
offered a bettei than two to one chance of five-yeai survival 
as compaied with primary ii radiation 



10 C. Pro«tli6il^ 


5 Aside from the question of survival cancer lethal doses 
of irradiation are almost Inevitably followed by aenoua com* 
plications includmg pansmusitis infection, necrosis of bone 
with sequestration ocular edema, and panophthalmitis The 
fundamental defect of irradiation therapy which is not com- 
bmed \vith surgery la that it is impossible to kill cancer, 
once it has invaded the bone without producing bony necrosis 
and making the last state of the patient worse than his first 

6 Afl Martin* has pomted out, growths which arise m the 
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mucosa of the paianasal sinuses aie infected from them time 
of oiigin When diainage is blocked, suppuiation follows 
When this situation has developed, wide suigical excision 
and drainage are eventually lequiied If the drainage pro¬ 
cedure IS to be adequate, it must be so radical that it amounts, 
in effect, to radical lesection, and the procedure finally adopt¬ 
ed would probably have been sufficient to effect pennanent 
contiol of the gioivth if it had been used originally In the 
light of this chain of events, the moi e logical plan is to resort 
to radical surgery fust and to follow it by X-iay oi ladium 
therapy as necessary 

7 A second reason why irradiation is less desirable tlian 
suigeiy IS that when it is used, it is not possible to identify 
the full extent of the lesion and as a result, treatment is 
frequently inadequate Even when the lesion is fully visual¬ 
ized, marginal extensions to the pterygoid fossa, the ethmoid 
cells and the floor of the orbit are not infrequently over¬ 
looked 

8 The cardinal principles of surgery are that operations 
should be in one stage and removal en masse, not in stages 
and by morcellation Ah experimental evidence indicates that 
when a malignant lesion is traumatized, malignant cells are 
disti ibuted, and both local extension and metastases to Ijunph 
nodes and moie distant structures are favored 

Schuknecht^- has well stated the principles of operation 
combined with iriadiation as necessary The criteria 
operability of a particular lesion, he says, aie deteimined c 
a considerable extent by the surgeon's skill and courage 
Whether diathermy or cold steel is used is not as importan 
as that the surgical exposure be wide and resection com 
plete, or as complete as possible Complete resection, o 
course, is impossible when the base of the skull has been m 
vaded or when the lesion is adherent to the walls of the naso¬ 
pharynx 


SURGICAL TECHNIQUE 

Total removal of the maxillary sinus is necessary for 
cure of carcinoma of this sinus Total removal of the sinus 
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18 impossible wthout total removal of the maxillary bone 
Any aurgerj which is not based on this concept is not ade- 
q.uate surgery 

Exposure of the facial surface of the maxilla which is 
the first step of the operation, is accomplished as follows 
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The initial skin incision is begun by splitting the upper 
hp in the midline supeiioily to the base of the coluninella 
(see Fig 11) The incision is then continued lateially at a 
light angle beneath the base of the nose and is curved around 
the ala in the alai-facial fold to ascend superiorly along the 
side of the nose towaid the innei canthus to a point just 
above the inferloi iim of the orbit The incision then curves 
laterally on the lowei eyelid and follows a line just below 
th^ bordei of the lid out to the zygomatic bone 

The incision in the mucous membiane is begun at the supei- 
101 aspect of the hp-splitting incision and is extended beneath 
the upper hp in the gingivolabial fold to the posteiioi border 
of the maxilla If the patient has already undeigone a 
Caldwell-Luc opeiation (see Fig 8), the new incision is made 
jus^t above that incision 

The flap outlined by the incision just described is reflected 
fiom the anterior surTace of the maxilla, to which the peri¬ 
osteum IS left attached If the malignant piocess has alreadj 
invaded the flap, the affected area is at once excised, at least 
1 cm of giossly normal tissue being left aiound the evident 
limits of the lesion {see Fig 3-B) 

The zygi^atic bone is exposed and the oibital peivoateum 
IS leflected fiom it The maxilla is then mobilized by fieems 
it from its bony and soft tissue attachments 

A Gigh saw IS introduced thiough the infeiioi^ oibdid 
fissure, undei the lateral rim of the oibit (see Fig 12) an 
IS anchoied on tire posteiosupeiior surface of the zygoma 

Sectioning of the zygomatic bone is begun in an antero- 
mesial direction and follows essentially the line of articulation 
between the zygoma and the maxilla Enough of tlie or i 
rim IS thus pieseiwed (see Fig 13) to prevent subluxa mn 
of the orbital contents and subsequent diplopia, which v.o“ 
otherwise be inevitable As much as possible of the 
matic arch is piesei’vedJby^tiansecting the body of the zygon 
close to the maxillary junction (see Fig 14) 

coronoid process of the mandrble is then transected 
with the Gigli saw just below the insei-tion of the tenipora is 
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muscle (see Fig 15) Acce_s5,is thus affoxded to tlie internal 
m^iliaiy-arteLy, which is identified, clamped, a^ ligated 
on the supeificial surface of the external pterygoid muscle. 
Section of the coionoid piocess also lessens_ possible post 
operative tiismus 

The superomesial soft tissue attachment of the naaxillarj 
bone IS now fieed by incising the mucopenosteum along its 
shaip anteiioi boidei up to the nasal bone Tlien a straight 
bone~(mttmg longeui is mtioduced, and the fiontal piocess 
of the maxilla is sectioned at the level of the laciinial fossa 
(see Fig 16) The intianasal line of section is just aboie 
the mid^e tuibinate and antenoi etlmioid cells and just be¬ 
low the ciibuform plate (see Fig 17) This technique, which 
peimits the removal of all potentially malignant tissue en 
masse, provides for lemoval of micioscopic extensions of the 
malignant piocess into the anteiioi ethmoid cells, which are 
thus removed along with the mesial wall of the maxillarj’ 
sinus 

At this point of the operation, the control of bleeding be¬ 
comes a matter of fust impoi'tance The blood supply of the 
maxilla, it will be recalled, rs principally from the i^teinal 
maxillary artery and its teimin^ blanches, it also lias a 
wide anastomotic blood supply Ligation of the intemal 
maxillaiy artery provides sufficient control of the local blood 
supply only m simple maxillectomy It is never adequate 
when removal of the orbrtal contents is necessary, and is 
sometimes inadequate for even the simpler operation 

Routine preliminary ligation of the homolateial external 
carotid artery to secure hemostasis is not advisable lu tio 
fust place, it IS not always necessary In the second ptu'^®' 
while it reduces the blood supply to the maxilla, it does no 
control it in toto because of the anastomoses which supp'' 
blood from tlie contralateral side Finally, if radium or 
X-ray therapy are necessary, the chances of necixisis aie on 
hanced when a large poidiou of the local blood supply ® 
been cut off 

In our experience, the simplest way to reduce 
supply duimg the later stages of an operation in w’hich blee 
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